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(57) Abstract: Selective MMP-13 inhibitors are bicyclic 
pyrmidines of the formula or a pharmaceutically acceptable 
salt thereof, wherein R* is hydrogen or alkyl; R^, R^, and 
R^ include hydrogen, halo, alkyl, teC(CH2)m aryl; and 
X is O, S, SO, SO2, CH2, C=0, CHOH, NH, OR NR^ A 
compound of the formula, or a pharmaceutically acceptable 
salt thereof, is useful for treating cancer or arthritis. 
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BICYCUC PYRIMIDINE MATRIX METALLOPROTEINASE INHBITORS 

FELD OF THE INVENTION 

This invention relates to a group of bicyclic pyrimidine derivatives which 
inhibit matrix metalloproteinase enzymes and thus are usefid for trea 
5 resulting from tissue breakdown, such as heart disease, multiple sclerosis, arthritis, 
atherosclerosis, and osteoporosis. 

BACKGROUND OF THE INVENTION . 

Matrix metalloproteinases (sometimes referred to as MMPs) are naturaUy- 
occurring enz>'mes foimd in most mammals. Over-expression and activation of 

1 0 MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases characterized by the 
breakdown of extracellular matrix or connective tissues, 

Stromelysin-l and gelatinase A are members of the matrix 
metalloproteinases (MM?) family. Other members include fibroblast coUagenase 

1 5 (MMP- 1 ), neutrophil cpllagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP-10), stromelysin-3 (MMP-1 1), matrilysin 
(MMP-7), coUagenase 3 (MMP-13), TNF-alpha converting enzyme (TACE), and 
other newly discovered membrane-associated matrix metalloproteinases (Sato H, 
Takino T, Okada Y. Cao J. Shinagawa A. Yamamoto E, and Seiki M., Nature, 

20 1 994;370:61 -65). These enzxTnes have been implicated with a number of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 
gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neointimal 
proliferation which leads to restenosis and ischemic heart failure, and tumor 

25 metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 
and/or eliminating the breakdown of connective tissues that results in the disease 
states. 
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The catalytic zinc in matrix metalloproteinases is typically the focal point 
for inhibitor design. The modification of substrates by introducing zinc chelating 
groups has generated potent inhibitors such as peptide hydroxamates and thiol- 
containing peptides. Peptide hydroxamates and the natural endogenous inhibitors 

5 of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammation. MM? inhibitors have also been used to prevent and treat 
congestive heart failure and other cardiovascular diseases, United States Patent 
Number 5,948,780. 

A major limitation on the use of currently known MMP inhibitors is their 

1 0 lack of specificit)' for any particular enzyme. Recent data has established that 
specific MMP enzymes are associated with some diseases, with no effect on 
others. The MMPs are generally categorized based on their substrate specificity, 
and indeed the collagenase subfamily of MMP-1, MMP-8, and 
MMP- 13 selectively cleave native interstitial coUagens. and thus are associated 

1 5 only with diseases linked to such interstitial collagen tissue. This is evidenced by 
the recent discover}- that MMP- 13 alone is overexpressed in breast carcinoma, 
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., 
lAm. Chem. Soc, 2000:122:9648-9654). 

There appears to be few selective inhibitors of MMP-1 3 reported. 

20 A compound named WAY-1 70523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported m PCT international patent application 
Number WO 01/63244 AL as allegedly selective mhibitors of MMP-13. Further, 
United States Patent Number 6.008243 discloses inhibitors of MMP-13. 
However, no selective or nonselective inhibitor of MMP-13 has been approved 

25 and marketed for the treatment of any disease in any mammal. Accordingly, the 
need continues to find new low molecular weight compounds that are potent and 
selective MMP inhibitors, and that have an acceptable therapeutic index of 
toxicit>'/potency to make them amenable for use clinically in the prevention and 
treatment of the associated disease states. An object of this invention is to provide 

30 a group of selective MMP-1 3 inhibitor compounds characterized as being bicyclic 
pyrimidines. 
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SUMMARY OF THE INVENTION 



This invention provides a group of bicyclic pyrimidine confounds tot are 
inhibitors of matrix metalloproteinase enzymes, and especially MMP-13. The 
invention is more particularly directed to compounds defined by Formula I 




or a phannaceutically acceptable salt thereof, 
wherein:, 

*' — " is absent or is a bond; 

X is 0, S, SO, SO2, CH2. C = 0. CHOH, NH, or NR5; 
10 YisOorS; 

r1 is H, (0)nCi-C6 alkvl, (0)n substimied Ci-Ce alkyl, NO2, NR5r6, CHO, or 
halo: 

r2 r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 

Ci-Cfi alkyl. Co-Ce alkenvL substituted C2-C6 alkenyl, C2-C10 alkynyl, 

15 substimted C2-C1 0 alkynyl, {CEo^m OH, (CH2)m OR^, (CRzhn 

cycloalkyl, (CH2)ni substituted cycloalkyl, CHOH (CH2)ni aryl. CHOH 
(CH2)m substimted aiyl. CHOH (CH2)m heteroaryl, CHOH (CH2)m 
substituted heteroar\l, (C02)n(CH2)m aryl, (C02)n(CH2)m substituted 
aryl, (C02)n(CH2)in heteroaryl, (C02)n(CH2)m substituted heteroaryl, 

20 (C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted carbocycle, 

(C02)n(CH2)m heterocycle. (C02)n(CH2)m substituted heterocycle, 
(C02)n(CH2)ni NR^R^, CH(Ci-6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl, 



wo 02/064599 



PCT/IB02/00313 



10 



(CH2)ni-S(O)0.2-(CH2)n-aiyl. CH(Ci-C6 alkyl)-substituted aiyl, 
(CH2)mN(H) C(=0) substituted aryU (CH2)m-S(0)o.2-(CH2)n substituted 

aryl, 

C(0)N(R5HCH2)m aiyl, C(=0)N(R5HCH2)m substituted aryl, 

C(=0)N(R5)-(CH2)m heteroaryl, C(=0)N(R5HCH2)m substituted 
heteroaryl, OC-(CH2)m aryl, C^C-iCEiha substituted aryl. 
C^-(CH2)m-heteroaryl, CsC-(CH2)m substituted heteroaryl, 
CsC-(CH2)m carbocycle, C^-(CH2)in substituted carbocycle, 
(CH2)m-0-aryL (CH2)m-0-substituted aryl, (CH2)m C0R5. 

NH 
i 

(CH2)m CONR5r6, (CH2)m CNR5r6 

S 

i 

15 (CH2)niCNR5R6, 

or(CH2)mC02R5; 
m is an integer tmm 0 to 6: 

r5 and R^ independently are hydrogen. Cj-Cg alkyl, substituted Cj-Cg alkyl, 
(CH2)ni aryl, (CH2)in substituted aryl, (CH2)in heteroaryl or (CH2)m 

20 substituted heteroar\'L or r5 and R^ are taken together with tiie nitrogen 

atom to which they are attached complete a 3- to 7-membered ring; 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroatoms independently selected form 0, S, andNR^, 
wherein R^ is as defined above and; 

25 n is 0 or 1 ; with the proviso that K- and R^ are not both selected from hydrogen 
and Cj-Cg alkyl. 

Preferred compoimds have Formula I wherein X is S, SO, or S02» and Y, 

r1 , r2, r3, and R^ are as defined above. 

Preferred compounds have Formula I wherein R^ and R* are not H. 
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More preferred compoimds have Formula I v/beieizi r3 is H or fluoro, and 
both r2 and R^ are not H. 

Further preferred compounds of Formula I have R^ equal CO2 aryl or 
CO2 heteroaryl, wherein aryl and heteroaryl may be unsubstituted or substituted. 

A preferred group of compoimds have Formula II 




n 



wherein R^ R^, r3, r4, and X are as defined above. Preferred compounds are 
those wherem R1 is H or CH3, R2 is CO2CH2 aryl, CO2CH2 heteroaryl, 
CONHCH2 aryl, or CONHCH2 heteroaryh wherem the aryl and heteroaryl groups 
1 0 are unsubstimied or substituted, and R^ is H or fluoro. Also preferred are amides, 
i.e., compounds 

0 

I 

wherein 

R2is(CH2)mCNR5R6 
15 A fiirther preferred group of compounds have Formula III 

• 1 



m 




wherein R^ R^, r3, and R^ are as defmed above. Especially preferred 
compounds are those where r2 is CO2CH2 aryl, CO2CH2 heteroaryl, CONHCH2 
aryl, or CONHCH2 heteroar>'l, wherein the aryl and heteroaryl groups are 
20 unsubstituted or substituted, r3 is H, and R^ is CH2 aiyl, CH2 substituted aryl, 
CH2 heteroaryl, or CH2 substimted heteroaryl. 
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More prefened is a compound of Fonnula m, or a phannaceutically 
acceptable salt thereof, selected £rom: 

6-Benzyl-8-me%l-5J-dioxcH6,7-dihydro-5H-thia2X)lo[3>c]pyru^ 

2-carbothioic acid benzylamide; and 
5 6-Benzyl-8-methyI-5jKiioxo-6J-dihydro-5H-tWa2olo[3^<3pyrinu 

2-carbothioic acid 4-methoxy-benzylamide. 

Also more preferred is a compound of Formula III, or a phaimaceutically 

acceptable salt thereof, named: 

'6-Ben2yl-2<3-phenyl-propionyl>tMa2olo[3;2<]pyrimidine-5jKiione; 
1 0 6-Benzyl-8-me%l-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^-<:]pyi^ 

2-carboxylic acid prop-2-ynylamide; 

6-Ben2yl-8-methyI-5J-dioxo-6J-dihydro-5H-thiazoIo[3^-c3pyrimidi^^ 
2-carboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride; 

Also more preferred is a compound of Formula III, or a pharaiaceutically 
1 5 acceptable salt thereof, selected from: 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-allyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione: 

6-Benzyl-2-( 1 -hydroxy.3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5.7-dione; 
20 6-Benzyl-2-(hydroxy-phenyl-methyl)-thiazolo[3^-c}pyrimidine-5,7-dione; 

and 

6-Benzyl-2-(l-hydroxy-3-phenyl-propyl)-thia2olo[3^-clpyrimidine- 
5,7-dione. 

Still another preferred group of compounds have Formiila IV 



25 




IV 



O 



wherein are as defined above. 

More preferred is a compound of Fonnula IV, or a phamiaceutically 
acceptable salt thereof, selected from: 



wo 02/064599 



PCT/ra02/00313 



-7- 

6-Ben2yl-8-methyl-5J«^iidxo-6J-dihydro-5HK)xazdo[3^-clpyrinii 

2-carboxylic acid benzyl ester, and 

6-Benzyl-5,7-dioxo-6,7-dihydro-5HK)xazolo[3,2-<:]pyriimdine- 

2-carboxylic acid benzyl ester. 
5 Also more prefeired is a compound of Fonnula IV, or a pharmaceuticaliy 

acceptable salt thereof, selected from: 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c3pyiimidine-2- 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihyd«>-5H-oxa2olo[3^-c]pyiimidine- 

1 0 2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrinudine- 

2-carboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3>c]pyrimidine- 

2-carboxylic acid (ben2o[L3]dioxol-5-ylmethyl>amide. 

1 5 Other preferred invention compounds have Formula V 

,1 



20 




wherein is hydrogen, (0)n Ci-Cg alkvL or (0)n substituted Cj-Cg alkyl, R2 is 
C02(CH2)ni ar>'l. C02(CH2)m substituted aryl, 

NH 
I 

r4 is (CHihn C02R^ (CH2)m CONR5r6, (CH2)m CNR5r6 CHOH 
(CH2)m aryl- CHOH (CH2)m substituted aryl, CHOH (CH2)m heteroaryl, 
CHOH (CH2)m substituted aryl. Prefeired compounds of Foimula V are 
those wherein m is 0 or 1 . 
25 Also preferred are 2,3-dihydro compounds of Formula VI: 
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VI 



wherein , R2, r3, r4, Y, and X are as defined above. 

More preferred is a compound of Formula VI, or a pharmaceutically 
acceptable salt thereof, selected fiom: 
5 6-Benzyl-8-methyl-5,7-dioxo-l,5,6,7-tetrahydro-imida2o[l^- 
c]pyrimidine-2-carboxyIic acid (benzo[l,3]dioxol-5-ylmethyl)-amide; 

6-Benzyl-L8-dimethyl-5,7.dioxo-l,5,6J-tetrahydro.imida2o[l> 
c]pYriniidine-2-carboxylic acid (ben2o[L3]dioxol-5-ylmethyl)-amide; 

6-Benzyl-l ,8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro-imidazo[l,2- 

10 c]pyrimidine-2-carboxylic acid benzylamide: 

6-Benzyl-1.8-dimethyl-5.7-dioxo-L5,6,7-tetrahydro-imidazo[i;2- 
c]p\Tiniidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-BenzyM-methyl-5.7-dioxo-L5,6J-tetrahydro-hnida2o[l,2- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-ben2>1)-l-methyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l,2' 
c]pyrimidine-2-carboxylic acid 4-methoxy-ben2ylamide: and 

6-(4-Methoxy-benz\'l)-L8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro- 
imidazo[h2-c]p>Timidine-2-carboxylic acid (pyridin-4-ylmethyl>amide. 

Also more preferred is a compound of Formula VI, or a pharmaceutically 
20 acceptable salt thereof, selected from: 

6-Benzyl-5,7-dioxo-23 .6,7-tetrahydro-5//-thia2olo[3 ;2-c]pyrimidine- 
2-carboxylic acid benzyl ester 2,3-Dihydroxypropionic acid benzyl ester; 

6-Benzyl-5,7-dioxo-23,6J-tetrahydro-5H-thia2olo[3;2-c]pyrimidine- 
2-carboxylic acid p>Tidin-4-yhnethyl ester hydrochloride; 
25 6-Benz>'l-l,5,7-trioxo-l 23p,6,7-hexahydro- 

l/^Khiazolo[3,2-c]pYrimidine-3-carboxylic acid benzyl ester; and 

6-Benzyl-l ,8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro-imidazo- 
[12-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester. 
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Also more preferred is a compound of Formula VI, or a phaimaceutically 
acceptable salt thereof, named 6-benzyl-3-ethoxy-23-dihydro-oxazolo[3^- 
c]pyrimidine-5,7-dione. 

Sulfoxides and sulfones of Formula Vn 





R 

0 

also are preferred, wherein r1, r2, r3, and R^ are as defined above. 
Preferred is a compound of Formula I of Formula VIII 

r1 

0 




R II )^ 



vn 



r2 vm 



or a phaimaceutically acceptable salt thereof, wherein: 

10 Rl is H. CH3, CHoOH, or CHO; 

r2 is (C02)(CH2)m ar>'l. (C02)(CH2)m substituted aryl, (C02XCH2)m 
heteroaryl, (C02)(CH2)in substituted heteroaryl, 
C(=0)N(R5HCH2>m-ar> l, C(=0)N(R5HCH2)m substituted aryl, 
C(0)N(R5).(CH2)m heteroar>'l. C(=0)N(R5HCH2)m substituted 

1 5 heteroaryl, CsC-(CH2)niaryl: CsC-(CH2)in substituted aryl, 

OC-(CH2)m heteroar> l. or CsC-(CH2)m substituted heteroaryl, wherein 
r5 is hydrogen or methyl: 
R3 is hydrogen or fluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 alkenyl, Cj-Cs alkyU substituted Cj-Cg 
20 alkyl, C2-C 1 0 alknyl, substituted C2-C 1 0 alkynyl, (CH2)inCOR5 

(CH2)mS(0)o.2-(CH2)naryl. C(=0)N(R5>CH2)maryl. (CH2)m-0-aiyl, 
(CH2)inS(0)o.2-(CH2)n substituted aryl, C(=0)N(R5)-CH2)ni substituted 
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aryl. (CH2)ni-Os"^stitiited aiyl. (C02)n(CH2)m aiyl, (C02)n(CH2)m 
substituted aiyl, (C02)n(CH2)m heteroaiyl, (C02)n(CH2)ni substiti^ 

heteroaryl, (C02)n(CH2)in carbocycle, or (COM^^lhn substituted 
carbocycle, wherein 
nisOor 1; 

m is an integer of from 0 to 6; and 

r5 is as defined above for Formula I. 

More preferred is a compound of Formula VIH, or a pharmaceutically 
acceptable salt thereof, wherein: 
r1 isHorCHs; 

r2 is C(=0)N(R5HCH2)m aryl, C(0)N(R5HCH2)m substituted aiyl, 
C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5)-(CH2)m substituted 
heteroaryl, CsC-(CH2)inaryl, CsC-(CH2)in substituted aryl, 
CsC-(CH2)m heteroaryl. or CsC-(CH2)m substituted heteroaryl, wherdn 

r5 is H or methyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)mar>'l^ (C02)n(CH2)ni substituted aryl, (C02)n(CH2)m 
heteroaryl, (C02)n(CH2)m substituted heteroaryl, (C02)n(CH2)m 
carbocycle, or (C02)n(CH2)m substittited carbocycle, wherein: 

nisOor l,ahd 

m is an integer of from 0 to 6. 

Still more preferred is a compound of Formula VIII, or a pharmaceutically 
acceptable salt thereof, wherein: 
r1 isHorCHs; 

r2 is CsC-(CH2)inaTyL C^C-(CH2)in substimted aiyl, C^-(CH2)ni heteroaryl, 
or OC-(CH2)in substituted heteroaryl, wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 
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R4 is (C02)n(CH2)ma^l» (C02)n(CH2)m substituted aryU (COM^^Thn 
heteroaryl, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)niCarbocycle, or (C02)n(CH2)inSubstituted carbocycle, 

wherein n is 0 and m is 1. 

Also still more preferred is a compound of Formula Vm, or a 
pharmaceutically acceptable salt thereof, vdierein: 
Rj isHorCHs; 

R2 is C(-0)N(R5HCH2)maiyl, C(-0)N(R5HCH2)mSubstituted aryl, 

C(=0)N(R5).(CH2)mheteroaryl, or C(=0)N(R5HCH2)mSubstituted 
heteroaryl, 

wherein m is 1 and is H or CH3; 

r3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)maryl, (C02)n(CH2)mSubstituied aryl, 

(C02)n(CH2)mheteroaryL (C02)n(CH2)inSubstituted heteroaryl, 
(C02)n(CH2)mcart)ocycle, or (C02)n(CH2)mSubstituted carbocycle, 
wherein n is 0 and m is 1 : 

Still more preferred is a compound of Formula VIII, or a phannaceutically 
acceptable salt thereof, selected from: 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl>7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl] -benzoic acid; 

4-{2-[3-(4*MeihQxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid; 

4- {2-[3-(4-Fluoro-pheny l)-prop- 1 -ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-yhnethyl}-benzoicacid; 

4-{2-[3-(3-Methoxy-phenyl)-prop-Uynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-ben2oicacid; 

4.{2-[3K3,4-Difluoro-phenyl)-pr6p-l-ynyl]-8-methyl-5,7-<iioxo-7H^ 
thia2olo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid; 

6-Benzyl-8-methyl.2-(3-pyridin-4-yl-prop-l-ynyl)-thiazolo[3,2- 
c]pyrimidine-5,7-dione; 
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6-(3ADichloix>-benzyI>8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl> 

thiazolo[3^-c]pyriniidine-5,7-dione; 

6-(3,4-DicWoro-benzyl)-2-[3-(2-methoxy-pyridm-4-yl>prop-l-ynyl]-8- 

methyl-thiazolo[3^-c]pyriinidine-5,7-dione; 

6-BeiizyI-8-methyl-2-phenylethynyl-thiazolo[3^-c]pyriixudine-5,7-dione; 

6-(4-Bromo-beiizyl)-2-[3-(3-rmethoxy-phenyl)-prop-l-ynyl]-8-methyl- 

thiazolo[3^-c]pyriini(iine-5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriinidin-6-ylmethyI}-benzenesuIfonaini<ie; 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl)-prop-l-yn5d]-8-methyl-5,7-dioxo- 

7H-thiazolo[3^^:]pyrimidin-6-ylmetfayl}-benzoicacid; 

6-(4-Fluoro-benzyl)-8-methyl-2-(3-phenyI-prop-l-ynyl)-ftiazolo[3^- 

c]pyrimidine-5,7-dione; 

6-Benzyl-8-methyl-2-(3-phenyI-prop- 1 -ynyl)-thiazolo[3^-c)pyriniidine- 

5 5,7-dione; 

6-(3,4.Dichloro-benzyl)-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8-methyl- 

thiazolo[3,2-c]pyriinidine-5,7-dione; 

6-(4-Methanesulfonyl-benzyl>8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl> 

thiazolo[3^-c]pyrimidine-5,7-dione: 
0 4-{2-[3-(3-Methoxy-phenyl)-prop-l -ynyl]-8-methyl-5,7-dioxo-7H- 

tWazolo[3^-c]pyriinidiii-6-ylmediyl}-ben20iutrile; 

4-[8-Methyl-5.7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3;2- 
c]pyrimidin-6-ylmethyl]-ben2oic acid: 

2-[3-(3-Methoxy-phenyl)-prop- 1 -ynyl]-8-methyl-6-[4-(2H-tetrazol-5-yl> 
5 benzyl]-thiazolo[3^-c]pyriinidine-5,7-dione; 

6-Benzyl-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-thiazolo[3;2- 

c]pyriinidine-5,7-dione: 

6-Benzyl-8-methyl-2-(3-phenyl-prop-l-ynyl>thiazolo[3^-c]pyriinidine- 

5,7-dione; 

0 2-[3-(3-Methox>-phenyl)-prop- 1 -ynyI]-8-inethyl-6-[4-(moipholiiie-4- 

carbonyl)-benzyl]-thiazolo[3,2-c]pyiimidine-5,7-dione; 

8-Methyl-6-[4-(moiphoIine-4-sulfonyl)-ben2yl]-2-(3-pyridiii-4-yI-pro^ 
ynyl)-thiazolo[3,2-c]pyriinidine-5,7-dione; 
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2-[3K4-Fluoro-phenyl>prop-Uynyl]-8-methyl-^-oxo-M^ 

benzopyTan-6-ylmethyl>thiazolo[3^K:]pyriim 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6K2K)xo-^^^ 

benzopyran-6-ylmethyl)-thiazolo[3^-c]pyrimidme-^ 
5 4.[8-Methyl-5J-dioxo-2<4-phenyl-but-l-ynyl)-7H-thiazoloP 

c]pyiiinidin-6-ylinethyl]-benzoic acid; 

4-[8-Methyl-5J-dioxo.2-(6-phenyl-hex-l-ynyl>7Hrthi»^^ 

c]pyriinidiri-6-ylmethyI]-benzoic acid; 

4-[8-Methyl-5J-dioxo-2-(5-phenyl-pent-l-ynyI)-7H-tWaz^^ 
1 0 c]pyiimidin-6-ylmethyl]-ben2oic acid; 

4-[8-Methyl-5,7-dioxo-2-(7-phenyI-hept-l .ynyl)-7H-thia2olo[3> 
c]pyriinidin-6-ylmethyl]-benzoic acid; 

(4-{2-[3K3,4.Difluoro-phenyl)-prop-I-ynyl]-8-methyl-5J-dioxo-7H^ 
thiazolo[3 y2-c]pyriinidin-6-ylinethyl}-phenyl)-acetic acid; 
1 5 6<3-Fluoro-benzyI).8-methyl-2-(3-pyridin-4-yl-prop-l -ynyl>^ 

cJpyiimidine-SJ-dione: 

6-(3.4-Difluoro-benz>'l)-8-methyi-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thia2olo[32-c]pyrimidine-5.7-dione; 

6-(3-Fluoro-benzyl).2-[3-(2-methoxy.pyridin-4-yl)-prop-l-^^^ 
20 niethyl-thiazolo[3^-c]pyrimidine-5J-dione; 

[3-(8-Methyl-5,7-dioxo-2-phenylethynyl-7H-thiazolo[3^H;lpyri^ 
ybnethyl)-phenyl]-acetic acid: 

6-(4-Bromo-beiiz\'l )-2-[3-(4-fluoro-3-methoxy-phenyl>prop-l -ynyl]-8- 
methyl-thiazolo[3y2-c]p\Timidine-5.7-dione; 
25 4- {2-[3-(3-Meihoxy-phenyl)-prop-l -ynyl]-8-methyl-5,7-dioxo-7H- 

thia2olo[3,2-c]pyrimidin-6-ylmethyl}-N.N-dimethyl-ben2«nesiQfo^ 

4- {2-[3-(3-Fluoro-4-methoxy-phenyl)-prop- 1 -ynyl]-8-iiiethyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyriinidin-6-ylmethyl}-cyclohexanecarboxylicacid; 

6-(3.4-Difluoro-ben2yl)-2-[3<3,4-difluoro-phenyl>prop-l-ynyl]-8-m 
30 thia2olo[3^-c]pyriinidine-5.7-dione; 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thia2olo[3^- 
c]pyrimidin-6-yhnethyl]-cyclohexanecaiboxylicacid; 
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2-Chloro^{2-[3K3-methoxy.phenyl>prop-l.ynyl]-8-m^^^^ 

7H-thia2oio[3^-c]pyrimiciin-^yImethyl}-be^ acid; 

2-[3K4-Fluoro-phenyl>prop-l-ynyl]-6-(4-methanesulfonyl^^ 

methyl-thiazolo[3^<]pyrimidine-5,7-dione; 

4- {2-[3-(4.Fluoro-3-niethoxy-phenyl)-prop-l .yiiyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyriinidin-6-ylmethyl}-beiizonitrile; 

(3.{2.[3-(4.Fluoro-3-methoxy-phenyI>prop-l-ynyl}-8-methyl-5,7Kiioxo- 

7H-thia2olo[3^-c]pyrimidin-6-ylmethyl}-phenyl)-ace^ acid; 

(4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-57-d^^^ 
thia2olo[3;2-c]pyriinidin-6-ylmethyl}-phenyl^ acid; 

6-(3,4-Difluoro-benzyl)-8-methyl-2-(3-phenyl-prop-l-ynyl^ 

c]pyrimidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(thiomox^^ 

carbonyl)-ben2y]]-thiazolo[32-c]pyiimidine-5J-dione; 

8-Methyl-2-(3-pyridin-4-yl-prop- 1 -ynyl)-6-[4-(thiomorpholine-4- 
sulfonyl)-benzyl]-thiazolo[3,2-c]pyriniidine-5,7-dione; 

2-[3-(4-Fluoro-3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-(2-<)xo-2H-l- 
benzopyi^-6-ylmethyl)-thia2olo[3J<]pyriinidine-5,7-dione: and 

2-[3-(3-Methoxy-4-methyl-phenyl>prop-l-ynyl3-8-methyl-^^ 
ben2opyran-6-ylmethyl)-thia2olo[32-c]pyrimidine-5,7-dione. ' 

Also still more preferred is a compound of Fonnula VIII, or a 
pharmaceutically acceptable salt thereof, selected from: 

6-Ben2yl-5,7-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrinMdine-2- 

carboxylic acid benzylamide: 

6-Ben2yl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 

carboxylic acid biphenvM-ylamide; 

6-Ben2yl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic acid (pyridin-4-ylmethyl>'amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid 3-fluoro-benzylamide; 

6-Ben2oyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic acid benzylamide; 
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6<3,4.Dicmoio-ben2yl)-5,7-dioxo^J-dihydro-5^^ 
c]pyrixnidine-2-carboxylic acid brazylamide; 

6-(4.Cmoro-benzyl>5J-dioxo-6,7Kiihydro-5H-thia2oto 

2-carboxylic acid benzylamide; 
5 6-(4-Cmoro-benzyI>5J-dioxo-6J-dmydro-5H-thia2oIo[3,2-c]py^ 

2-carboxylic acid 3,4-dichloro-ben2ylamide; 

5J-Dioxo-6-pyridin-4-ylinetbyl-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid ben^lamide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-^]py^ 

1 0 2-carboxylic acid benzylamide; 

6-Ben2yl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrim 

2-carboxylic acid 4-inethoxy-beiizylamide; 

6-Beii2yl-8-me%l-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriinidine- 

2-carbozylic acid 3.4-dichlorobenzylamide: 
15 6-Ben2yI-5J-dioxo-6J-dihydro-5H-thia2olo[3,2-c]pyriinidine-2- 
carboxylic acid (p\Tidin-4-ylmethyl)-ainide hydrochloride; 

6-BenzyI-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid 2,4-dichloro-benzylainide; 

6-BenzyI-8-raethyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

20 2-carboxylic acid 3-inethyl-benzylamide; 

6-Benzyl-8-methyI-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimi^ 
2-carboxylic acid 4-fluoro-beii2ylainide; 

6-Benzyl-8-fonTiyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-methoxy-benz>'lamide: 
25 6-Benzyl-8-inethylo.7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid (lH-indol-5-ylmethyl)-amide; 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazo]o[3^-c]pyriinidine- 
2-carboxylic acid (thiazol-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3;2-<:]pyrim 
30 2-cari)oxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

e-Benzyl-S-methyl-SJ-dioxo-e^-^ydro-SH-thiazoloP^-clpyrimidiM 
2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 
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6-Benzyl-8-me%l-5J-Kiioxo-6J-<iihydro-5H-tW 
2-caiboxylic acid (6-methoxy-pyridm-3-ylniethyl)-amide hydrochloride; 

6-Benzyl-8-me%l-5J-dioxo.6,7-KiihydK>-5H.thia2oloP 
2-carboxylic acid (imida2o[2,l-b]thiazol-6-ylmethyl)-amide; 
5 6-Beiizyl-8-methyl-57-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyii^ 
2-carboxylic acid (l-methyI-lH-pyrazol-4-yhnethyl)-amide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrixm 
2-carboxylic acid (6-methyl-pyridin-2-ylinethyl)-amide; 

6-BenzyI-8-methyl-5,7-dioxo-6,7Hlihydro-5H-thiazolo[3^<^^ 
1 0 2-carboxylic acid (2, 1 ,3-benzothiadiazol-5-yhnethyl)-axnide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyr^ 
2-carboxylic acid 3,4-difluoro-benzylaniide; 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidin 
2-carboxylic acid (pyridin-3-ylmethyl)-atnide; 
15 6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-clpyrixmdine- 
2-carboxylic acid (pyridin-3-ylinethyl)-amide hydrochloride: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 3-fluoro-4.methoxy-ben2ylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-tWa2olo[3*2-c]pyrimidi^ 
20 2-carboxylic acid (pyridin-2-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^-c]pyr^ 
2-carboxylic acid 4-methyl-benzylamide; 

6-Benzyl-8-methyl-57-dioxo-6,7-dihydro-5H-tWazolo[32-c]pyrimidine- 
2-carboxylic acid 4-trifluoromethyl-benzylaniide; 
25 6-Benzyl-8-methyl-57-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid 4-chloro-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriniidine- 
2-carboxylic acid 4-trifluoromethoxy-benzyIamide; 

6-Ben2yl-8-niethyl-5J-dioxo-6J-dihydro-5H-thia2olo[3;2-cfe 
30 2-carboxylic acid (2-methyl-thiazol-4-ybnethyl)-aniide hydrochloride; 

4-[2-(4-Methoxy-benzylcarbamoyl>8-methyl-5,7Hiioxo-7H-thia2ol^ 
c]pyriniidin-6-ylniethyl]-benzoic acid; 
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4-[2<4-Methoxy-beiizylcaibamoyl>8-methyl-5,7-^^ 
c]pyriinidm-6-ylmethyl]-benzoic acid Sodium salt; 

4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-feiaTO^ 
c]pyriinidiii-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester hydrochloride; 
5 4-[2-(4-Fluoro-benzylcarbamoyl>8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyI]-benzoic acid; 

4-[2-(4-Fluoro-benzylcarbamoyl>-8-methyI-5,7-dioxo-7H-thiazoIo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid Sodium salt; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
1 0 c]pyrimidin-6-ylmethyl]-benzoic acid 2-dimethylamino*ethyl ester; 

4-[2<4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2- 
c]p>Timidiii-6-ylmethyl]-benzoic acid 2-dimethylamino-etbyl ester hydrochloride; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thia2olo[3 J-c]pyrimidin-6-yimethyI}-ben2oic acid trifluoro-acetic acid salt; 
15 4- { 8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyi)-carbamoyl]-7H- 

thia2olo[3 J-c]pyrimidin-6-ylmethyl}-benzoic acid 2-dimethylamino-etbyl ester 
dihydrochloride; 

8-Methyl-6-(2-methyl-tWa2ol-4-ylmethyl>5,7-dioxo-6J-dihydro-^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 
20 2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

8-Methyl-5,7-dioxo-6-(2H-tetra2ol-5-ylmethyl)-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-5,7.dioxo-6-thia2ol-2-ylmethyl-6,7-dihydro-5H-thiazolo[3^- 
25 c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide hydrochloride; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyrimidin-6-yimethyl]-2-methyl-ben2oic acid methyl ester, 

4-[2-(4-Fluoro-benz>'lcarbamoyl)-8-methyl-5,7-<iioxo-7H-thia2olo[3,2- 
c]pyrimidin-6-yhnethyl]-2-methoxy-ben2oic acid methyl ester, 
30 6-(4.Fluoro-benzyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H-tWazo^^ 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-(4.Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
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6-(4-CMoio-ben2yl)-8-methyl-5,7-dioxo-6,7-dihyd^ 
c]pyxiniidixie-2-caiboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

8-Methyl-6-[4-(morpholine-4-caihonyl)-ben2yl]-5,7-diox^^ 
5H-tWa2olo[3^-c]pyrimidine-2-caibo50^1ic acid (pyridin-4-yhnethyl)-ainide 

5 hydrochloride; 

{5-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 

c]pyrimidin-6-yhnethyl]-isoxa2ol-3-yl}-carbamic acid methyl ester, 

8-Methyl-5J-dioxo-6-[4-(2H-tetra2ol-5-yl)-benzyl]-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-ben^lamide; 
1 0 8-Methyl-6-[4-(moipholine-4.carbonyl>benzyl]-5,7-dioxo^^ 
5H-thia2olo[3^-c]pyrimidine-2-carboxyIic acid 4-fluoio-ben2ylamide; 

6-(6-Fluoro-quinolin-2-ylmethyl>8-methyl-5,7-dioxo-6J-dih^ 
thia2olo[3 ^-c]pyrimidine-2-carboxylic acid 4-fIuoro-benzyIamide; 

2-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3;2- 
1 5 c]pyrimidin-6-ylinethyl]-5-methoxy-pyrimidme-4-carboxylic acid methyl ester, 

6-But-2-ynyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5J-dioxo-6-f2-oxo-2H-l-benzopyran-6-ylmethyl)-6,7-dihydro- 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 
20 6-(4-Methanesulfonyl-ben2yl>8*methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl>amide 
hydrochloride; 

6-(3-Cyano-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidiiie-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
25 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro- 
5H-thiazolo[32-c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-amide 
hydrochloride; 

8-Methyl-5J-dioxo-6-(4-sulfamoyl-ben2yl)-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-amide hydrochloride; 
30 6-(4-Cyano-ben2yl)-8-methyl-5,7-dioxo-6J-dihydxo-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyI)-amide hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 
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8-Methyl-57-dioxo-6-(l-phenyl^tbyl>6.7Kiihydio-5 
c]pyriinidine-2-carboxylic acid 4-fluoro-benzylainide; . 

8-Methyl-5,7-dioxo-6K2-phenylmethanesulfonyl-eth^^ 
thiazolo[3^-c]pyiimidme-2-carboxylic acid 4-fluoro-benzylamide; 
5 6<5-Cyano-pentyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyTimidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-(E>But-2-enyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-(E>pent-2-enyl-6J-dihydK>-5H-thiazolo[3^^ 
1 0 c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-sec.Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriniidine-2-cari)0xyIic acid 4-fluoro-benzylamide; 

6-(2-Ben2enesulfonyl-ethyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 
15 6-( 1 -Ethyl-propyl)-8-methyl-5 ,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 

c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 4-flupro-benzylamide; 

6-(2-Benzenesulfonyl-ethyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
20 thiazolo[32-c]pyrimidine-2-carboxyIic acid 4-fluoro-benzylanMde; 

8-Methyl-6-(3-methyl.but.2-enyl)-5,7-dioxo-6,7.dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-[2-(4-Fluoro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro- 
5H-thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 
25 6-[3-(4-Fluoro-phenyI)-3-oxo-propyl]-8-methyI-5,7-dioxo-6,7-dihydio- 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-(2-Ben2oylamino-ethyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[392-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylaniide; 

8-Methyl-5,7-dioxo-6-(2-phenoxy-ethyl)-6,7-dihydio-5H-thiazolo[3^- 
30 c]pyrimidine-2-carboxylic acid 4-fluoro-benzylanude; 

6-(3,4-Dichloro-benzyl)-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyTinudine-2-carboxylic acid 4-methoxy-benzylamide; 
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6K4-Cyano-benzyl)-8-methyl-5J-dioxo^,7Kiihydro-5H-^ 
c]pyriinidiiie-2»carboxylic acid 4-fluoro-ben2ylaniide; 

6-Benzyl-8-methyl-5,7-dioxo-6J.dihydro-5H-tfaiazolo[3^-c]^ 

2-carboxylic acid 3-methoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydrt>-5H-thiazoIo[3^-c]py^ 
2-carboxylic acid (tetrahydro-furan*2-ylmethyl)-amide; 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydrc>-5H-thiazolo[3>c]pyT^ 

2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydrD-5H-thiazolo[3^-c^ 
2-carboxylic acid S-fluoro-benzylamide; 

6-(3-Fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid 3-fluoro-benzylamide; 

6-(3,4-Dichloro-benzyl)-8-xnethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic acid benzylamide; 

6-(3 ,4-Dichloro-benzyl)-8-methyl-5 ,7-dioxo-6,7-dihydro-5H- 
thiazolo[3*2-c]pyriniidine-2-carboxylic acid 4-methyl-benzylamide; 

8-Methyl-5.7-dioxo-6-p\Tidin-4-ylinethyl-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxyIic acid benzylamide; 

6-Benzyl-8-methyl-5J-dio\o-6,7-dihydro-5H-thia2olo[3^-c]pyriniidine- 
2-carboxylic acid (pyridin-4-ylmethyl)-amide: 

6-Benzyl-8-methyl-5J-dioxo-6.7-dihydro-5H-thia2olo[3^-c]pyriniidine- 
2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy.benz>*lV8-methy]-5;7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-p>Tidin-4-ylmethyl-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyIic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyiiniidine- 
2-carboxylic acid 3.4-dimethoxy-benzylamide; 

6-(4-Methanesdfonyl-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3»4-dimethoxy-benzylamide; 
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6-(4-DimethylsulfimoyI-ben2yl>8-methyl-5,7-dio^ 
thiazolo[3>c]pyiinudme-2-caiboxylic acid 3 Adimethoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-pyridm-3-ylmethyl-6J-KJihyd^^ 
thiazolo[3^-c]pyriinidme-2-carboxylic acid 3,4-dimethoxy-beiizylamide; 
5 8-MethyI-5,7-dioxo-6-pyridin-2-ylinethyl-6,7-dihydro-5H- 

thiazolo[32-c]pyrimidine-2-carboxylic acid 3,4-diinethoxy-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrim 
2-carboxylic acid S-methoxy-benzylamide; 

6-(3-Methoxy-ben2yI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 0 thiazolo[3^-c]pyrimidine-2-carboxyIic acid 3-methoxy-beiizylaimde; 

6-(3-Methoxy-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (benzo[13]dioxol-5-ylmethyl)- 
amide: 

6-Benzo[L3]dioxol-5-ylmethyl-8-methyl-5J-dioxo-6,7-dihydro-5H- 
1 5 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (ben2o[ 1 ,3]dioxol-5-ylmethyl)- 
amide; 

6-Beiizyl-8-methyl-5J-dioxc>-67-dihydro-5H-thiazolo[3^-c]p)dinidine 
2-carboxylic acid 4-methylsulfanyl-benzylaniide: 

6-Ben2yl-8-methyl-5.7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriinidin^^ 
20 2-carboxylic acid 3,4-dichlorobenzylamide: 

6-Ben2yl-8-methyl-5.7-dioxo-6.7-dihydro-5H-thiazolo[3^-c]pyriinidine- 
2-carboxylic acid 4-methoxybenzyla2nide; 

6-Ben2yl-8-methyI-5.7-dioxo-6J-dihydro-5H-thia2olo[3:2-c]pyriniidine- 
2-carboxylic acid benzylamide: 
25 6-(4-Pyridyimethy)-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyiiinidine- 
2-carboxyIic acid benzylamide hydrochloride; 

6-(4-Chlorobenzyl)-5.7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidiiie- 
2-carboxyIic acid 3»4-dichlorobenzylamide; 

6-(4-Chlorobenzyl)-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimidine- 
30 2-carboxylic acid benzylamide; 

6-(3,4-Dichlorobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3-2-c]pyrinudine-2-carboxylic acid benzylamide; 
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6-Benzoyl-5,7-dioxo-6J<^ydio-5H-thiazolo[3^-c]py^ 

2-carboxylic acid benzylamide; 

6-Beii2yl-8-methyl.5,7-dioxo-6,7-dmydro-5H-tMaM^^ 

2-carboxylic acid S-fluoro-beirzylamide; 
5 6-Ben2yl-5,7Kiioxo-6,7-<iihydr(>-5H-thia2olo[3^-c]pyri^ 
2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Ben2yl-5,7-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyriinidine- 

2-carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-formyl-5J-dioxo-6J-^ydro-5H-thiazolo[3^^^ 
1 0 2-carboxylic acid 4-fluoro-beiizylainide; and 

6-Ben2yl-8-hydroxymethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-beiizylamide. 

Also still more preferred is a compound of Formula VIII, or a 
pharaiaceutically acceptable salt thereof, selected from: 
15 4-[2-(4-Methoxy-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3> 

c]pyrimidin-6-ylmethyl]-ben2oic acid methyl ester; 

4-[2-(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester: 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2- 
20 c]pyrimidin-6-yhnethyl]-ben2oic acid methyl ester: 

6-Benzyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 

carboxylic acid benzyl ester: 

6-Benzyl-8-methyl-57-dioxo-6,7-dihydro-5H-thia2oIo[3j2-c]pyrimidine- 

2-caiboxylic acid benzyl ester; 
25 6-Benzyl-3-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyiimidm 

2-carboxylic acid methyl ester: 

6-Benzyi-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid methyl esteji 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3;2-c]py^ 
30 2-carboxylic acid pyridin-4-ylmethyI ester; 

6-Benzyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid pyridin-4-ylmethyl ester; 
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8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6J-d^ 
thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-inethoxy-benzyl ester, and 
6-Beiizyl-3-methyl-5J-dioxo-6,7-dihydro-5H-tbiazolo[3^^^ 

2-carboxylic acid benzyl ester. 

• Also preferred is a compound of Formula I, or a phannaceutically 
acceptable salt thereof, selected from: 

6-Benzoyl-thiazolo [3 ,2-c]pyriniidine-5,7-dione; 

6-(4-Chlorpbenzyl)-thiazolo[3,2-c]pyiimidine-5J-dione; 

6-Pyridin-4-ylmethyl-thiazoIo]3,2<]pyrimidine-5,7-dione; 

8-Methyl-thiazolo[3,2-c]pyrimidme-5,7-dione; 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 

carboxylic acid; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyrimidi^ 
2-carboxylic acid; 

4-{8-methyl-5J-dioxo-7H-thiazolo[3;i-c]pyrimidin-6-yl-methyl)-ben2oic 

acid tert-butyl ester; and 

8-Methyl-6-[4-(Morpholine-4-sulfonyl)ben2yll-thia2olo[3^-c]pyiim 

5,7-dione. 

Also preferred is a compound of Fonnula III, or a phaimaceutically 
acceptable salt thereof, or a tautomer thereof, selected from: 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidm^ 
2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid (piperidin-4-Ylmethyl)-amide hydrochloride; 

6-(4-Bromo-ben2>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyiidin-4-ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-1hia2olo[3^- 
c]pynmidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide 
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6-(3-Bromo-benzyl>8-methyl-5,7-dioxo-6jHiihydro- 
c]pyrimidine-2-carboxylic acid (2-ammo-pyridiii-4-ylmethyl)-amide; 

6-(3,4-Dichloro-beD2yl>8-methyl-5J-dioxo-6,7-dihydro-5 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4.ylmethyl>ainide; 
5 6K4-Bromc)-3-fluorc>-benzyl)-8-methyI-5J'Kiioxo-6J-dih^^ 

thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-ainino-pyridin-4-ylmethyl)-amide; 

6-(3-Cliloro-beii2yl)-8-methyl-5,7-dioxo-6,7-^ydro-5H-thi^^ 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(3-nuoro-ben2yl)-8-methyI-5,7-dioxo-6,7-dihydro-5H-thi^^ 
1 0 c]pyriniidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl>amide; 

6-(3,4-Kbromo-ben2yl>8-iiiethyl-5J-dioxo-6,7-^ydr^^ 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl>amide; 

6<4-Bromo-3<Woro-benzyl)-8-methyl-5J-dioxo-6,7-^ydro-5H- 
thia2oIo[3.2-c]pyriinidine-2-carboxyIic acid (2-araino-pyridin-4-ylmethyl)-amide; 
15 6-(3,4-DifluorD-benzyl)-8-methyloJ-dioxo-6J-dihydro-5H-thiazo 
c]p\Timidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-ainide; 

6-(3-Bromo-4-chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-ainino-p>Tidin-4-ylinethyl)-amide; 

6<3-Chloro-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydr^^ 
20 thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-ChlorcH3-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-^ihydro-5^^ 
thiazolo[3,2-c]pyiimidine-2*carboxylic acid (2-anrino-pyridin-4-ylmethyl)-amide; 

6-(4-BromcHbenzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thim^^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-ainide; 
25 6-(4-Chloro-benzyn-8-methyl-5J-dioxc)-6J-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-aniide; 

6-(4-Fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidiiie-2-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6jKlihydro-5H- 
30 thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylinetfayl)*ainide; 

6-(3-Bromo-ben2yl>8-methyl-5J-dioxo-6,7-dihydro-5H-thiaTO^ 
c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-yImethyl)-amide; 
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6-(3,4-Dichloro-ben2yl>8-inethyl-5J-dioxo-6J-dmydrc)-5H-thiazolo[3^^ 

c]pyrimidine-2-cari)0xyUc acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidme-2^:aiboxyKc acid (2-ethoxy-pyridin-4.ylmethyl).aniide; 

6-(3-Chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyiidin-4-ylmethyl)-amide; 

6-(3-Fiuoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>amide; 

6-(3,4-IMbromo-beiizyI)-8.methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-aimde; 

6-(4-Bromo-3-chloro-benzyl)-8-meftyl-5,7-dioxo-6,7-dlhydro-5H- 
thiazolo[3,2-c3pyrimidine-2-cafboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(3,4-Difluoro-benzyl>8-methyl-5,7.dioxo-6,7-dihydro-5H-thiazolo[3> 
c]p>Timidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-ainide; 

6-(3-Bromo-4-chloro-benz>'l)-8-inethyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3 .2-c]pyrimidine-2-carboxyIic acid (2-ethoxy-pyridin-4-ylraethyl>amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine.2-carboxyIic acid (2-ethoxy-pyridin-4-ylmethyl>aniide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
tIiiazolo[3 J-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>ainide; 

6-(4-Broino-benzj'l)-8-njethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmefliyl)-aniide; 

6-(4.Chloro-benzyI)-8-niethyl-5.7-dioxo-6,7-dihydn>-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl>ainide; 

6-(4-Fluoro-beiizyl)-8-mediyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyiiinidine-2-carboxylic acid (6-hydroxy-pyridiii-3-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiaa)lo[3,2-c]pyrimidine-2-carboxyIic acid (6-hydroxy-pyridin-3-ylmethyl> 
amide; 

6-(3-Bromo-benzyl)-8-methy]-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyiiniidine-2-carboxylic acid (6-hydroxy-pyiidin-3-ylmethyl)-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidiDe-2-carboxylic acid (6-bydroxy-pyridin-3-ylmethyl)-amide; 
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6-(4-Bromo-3-fluoro-bexizyl>8-methyl-5,7Hiioxc>-6,7-^ 
thiazolo[3>c]pyrimidme-2-carboxylic acid (6-hydroxy-pyridm-3-ylmethyl> 

amide; 

6-(3-CWoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazo 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro.benzyl)-8-methyl-57-dioxo-6J-dihydro-5H-tliia2olo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 

6<3,4-Dibromo-benzyl>8-methyl-5J-dioxo-6,7-dihydio-5H-tW 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl>aniide; 

6-(4-Bromo-3-chlorc>-benzyl>8-methyl-5J-dioxo-6J-dihydr(^^ 
thiazoIo[3;2-c]pyrimidine-2-carboxyUc acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-(3,4-Difluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-^ 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylinethyl)-ainide; 

6-(3-Bromo-4-chloro-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3JZ-c]p}'rimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-f3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydr()-5H- 
thiazolo[3 J!-c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide; 

6-(4-Bromo-benz>0)-8-methyl-5.7-dioxo-6,7-dihydro-5H-tbiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-yimethyl)-amide; 

6-(4-Chloro-benzyl)-8-methyJ-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>amide; 

6K4-Fluoro-benzyI)-8-methyl-57-dioxo-6,7.dihydro-5H-thiazolo 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-yhnethyl>amide; 

6-(3-Bromc)«4-fluoro-benzyl)-8-methyl-57'^oxo-6,7-Kiihydro-5H^ 
thiazolo[32-c]pyrimidine-2-carboxyIic acid (2-methoxy-pyridin-4-ylinethyl)- 
amide; 
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6-(3-Bn>mc>-beii2yl>8-metbyl-5J-dioxo-6,7^imydro-5H-tbiazolo[3> 

c]pyriinidine-2-carboxyUc acid (2-meth(»or.pyridin-4-ylmetfayl)-amide; 

6-(3,4-Dichloro-ben2yl>8-metbyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyiimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-metliyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c3pyrimidine-2-cari)Oxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(3-Chlon>-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyBc acid (2-methoxy-pyridin-4-ylmethyl)-anude; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydiD-5H-thiazolo[3^- 
c3pyriniidine-2-carboxylic acid (2-methoxy-pyridiii-4-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3> 
c]pyiiinidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>ainide; 

6-(4-Bromo-3-chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(3,4-Difluoro-ben2yl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridiii-4-ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-cart)oxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(3-Chloro-4-fluoro-benzyl>8-metiiyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4.ylmethyl)- 
amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyI)-amide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>aimde; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-inethyl-pyridin-4-ylmethyl>amide; 
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6-(3-Bromo-4-fliioio-beDzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H^ 
thiazolo[3>c]pyriniidiiie-2-carboxyUc acid (2-methyl-pyri(im-4-ylinethyI> 
amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2oloI3> 

c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c3pyrimidine-2-carboxyiic acid (2-methyl-pyridin-4-ylmethyl>amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-metbyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine.2-carboxyUc acid (2-me*yl-pyridin-4-ylmethyl> 

amide; 

6-(3-Chlon>-ben2yl>8-methyl-5,7-dioxo-6,7-dihydiD-5H-thiazolo[3> 
c]pyAmidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-ainide; 

6-(3-Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^' 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridiii-4-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]KTimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmetiiyl)- 
amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-67-dihydro-5H-fliiazolo[3;2- 
c]p\Timidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyTimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)- 
amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyi> 
amide; 

6-(4-Chloro-3-fluoro-ben^l>8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)- 
amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-ainide; 
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6-(4-aUoro-beii2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H-tMa^^ 
c]pyrimidine-2-carboxyIic acid (2-methylaimn()-pyridiiH^ylmethyl)-aimde; 

6-(4-Fluoro-benzyI)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriim(iine-2-carboxylic acid (2-methylaniiiio.pyridin-4-ylmethyl)-amide; 
5 6-(3-Bromo-4-fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2.carboxyUc acid (2-methylainino-pyridin-4-ylmethyl)- 
amide; 

6-(3-Bronio-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3> 
c]pyrimidine-2-caiboxylic acid (2-inethylainino-pyridin-4-ylmethyl>amide; 
1 0 6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dibydro-5H-thiazoio[3^- 
c]pyrimidine-2-carboxylic acid (2-metbylamino.pyridin-4-ylmethyI)-ainide; 

6-(4-Bromo-3-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]p>Timidine-2-carboxylic acid (2-methylamino-pyridin-4-yImelhyl)- 
amide; 

1 5 6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxylic acid (2-methylainino-pyridin-4-ylmethyl)-amide; 

6-(3-Fluoro-benzyl>8-niethyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxyIic acid (2-methylamino-pyridiii-4-yIn)ethyl)-ainide; 

6-(3,4-Dibromo-benz>'I)-8-methyl-5J-diox()-6,7-<iihydro-5H-thiazolo[3^- 
20 c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydK)-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl> 
amide; 

6-(3,4-Difluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
25 c]pyriinidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
. thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
30 thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridiD-4-ylmefliyl> 
amide; 
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6-(4-CWoro-3-bromo-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydto-5H- 
thiazolo[3>c]pyriiiiidme-2-caiboxyUc acid (2-methylainmo-pyridin-4-ylmetiiyl)- 
amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

5 c]pyrimidine-2-carboxylic acid (pyridin-3-yimethyl)-amide; 

6-(4-ChIoro-benzyl)-8-methyl.5,7-dioxo.6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxyIic acid (pyridin-3-yimethyl>amide; 

6-(4-FIuoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyTiniidine-2-carboxylic acid (pyridin-3-ylmethyl>aimde; 
1 0 6-(3-Bromo-4-fluoK)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-caiboxylic acid (pyridin-3.ylmethyl)-aimde; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7.dihydro-5H-thiazoIo[3> 

c]pyriinidiiie-2-carboxylic acid (pyiidin-3-ylmethyl)-ainide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

1 5 c]pyiimidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazoIo[3> 
c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 
20 6.(3-Fluoro-benzyl)-8-methyl-5.7-dioxo-6,7-dihydio-5H-thiazolo[3> 
c]pyrimidine-2-carboxyiic acid (pyridin-3-ylmethyl>ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-tliia2olo[3> 
c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
25 thia2olo[3^-c3pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(3-Bromo-4-chloro-beiizyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylme1hyl)-aimde; 
30 6-(3-Chloro-4-fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2X)lo[3;2-c]pyriniidine-2-carboxyIic acid (pyridin-3-ylinethyl)-amide; 
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6K4-Bromo-benzyl)-8-methyl.5J-dioxo-6J-dihydro-5H-thiazolo[3^- 

c]pyiiinidine-2-caiboxylic acid (6-amino-pyri<im-3-ylmethyl>ainide; 

6-(4-Chloro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (6-aniino-pyridin-3-ylmethyl)-amide; 
5 6-(4-Fluoro-benzyI>8-methyl-5J-dioxo-67-^ydro-5H-thiazolo[3> 
c)pyrimidine-2-carboxylic acid (6-aniino-pyridin-3-ylmethyl>amide; 

6-(3-Bromo-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyIic acid (6-ainino-pyridin-3-ylmethyl)-amide; 

6-(3-Bromc>-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
1 0 c]pyrimidine-2-carboxyKc acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (6-ainino-pyridiii-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[32-c3pyiimidine-2-carboxylic acid (6-amiiio-pyridin-3-ylmethyl>anude; 
1 5 6-(3-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
20 c]pyrimidine-2-carboxyIic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiaa)lor3^-c]pyrimidine-2-carboxylic acid (6-amino-RTidin-3-ylniediyl>«inide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ybnethyl>amide; 
25 6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3-ylmethyl)-aimde; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
30 thiazolo[3>c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-yIinethyl)-aniide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyriniidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmefliyl)-amide; 
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6.(4-Chloro-benzyl>8-me%1.5J-dioxo-6J-<iihydro-5H-thia^ 

c]pyTiinidme-2-carboxyUc acid (6-ethoxy-pyiidin-3-ylmethyl)-ainide; 

6-(4-nuoio-ben2yI>8-methyl-5J-dioxo-6,7-dfliydro-5H-tbia2olo[3> 
c]pyrimidme-2-carboxylic acid (6.ethoxy-pyiidin-3-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl>8.methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridiii-3.ylmethyl>ainide; 

6-(3-Bromo-benzyl)-8-methyl.5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3.ylmethyl>amide; 

6-(3,4-Dichloro-benzyI)-8-niediyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-inethyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-aimde: 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]p>Timidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl>aiiiide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
clp>Timidine-2-carbox\'lic acid (6-ethoxy-pyridin-3-yImethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyUc acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(3.4-Difluoro-benz>'l)-8-methyl-5J-dioxo-6J-dihydro-5H-tfaiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylinethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3;2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylmethyl)-ainide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylinethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3^-c]pyriinidine-2-carboxylic acid (6-edioxy-pyridin-3-ylinethyl)-amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridiii-3-ylinethyl)-amide; 

6-(4-Chloro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyriinidine-2-carboxyiic acid (6-methoxy-pyridin-3-ylineihyl>ainide; 
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6-(4-Fluoro-benzyl)-8.methyl-5,7-dioxo-6,7-dihydio.5H-thiaTO 

c]pyriinidme-2-carboxylic acid (6-methoxy-pyTidiii-3-ylmethyl)-anude; 

6-(3.Bromo^fluoro-benzyl>8-methyl-5,7.dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidme-2-caiboxyUc acid (6-methoxy-pyridin-3-ylmethyI)- 
amide; 

6-(3-Bromo-beiizyl>8-methyl-5.7-dioxo-6,7.dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-ainide; 

6-(3,4-DicWoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazoio[3^- 

c]pyrimidine-2-caiboxyIic acid (6-methoxy-pyridin-3-ylmethyl>aimde; 

6-(4-Bromo-3-fluoro-beiizyl)-8-methyl-5,7-dioxc>-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl). 
amide; 

6-(3-ChIoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydK>-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylinethyl)-amide; 

6-(3-Fluoro-ben2yl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriinidine-2-carboxyiic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 

6-(3.4-Dibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine.2-caiboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 

6-(3,4-Difluoro-ben2>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxyIic acid (6-methoxy-pyridin-3-ylrnethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl> 
amide; 

6-(3-Chloro-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 

6-(4-ChIoro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3>c]pyriinidine-2-carboxylic acid (6-meth(«y-pyridin-3-ylmethyl)- 
amide; 
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6<4-Bromc)-benzyl>8-methyl.57-dioxo-6,7Hiihydro-5H-ti^ 
c]pyrimidme-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-aniide; 

6-(4-CMoro-bexizyl>8-me%l-5J-dioxo-6,7-dihydro-5H-thjazolo[3^ 
c]pyiimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-ainide; 
5 6-(4-Fluoro-ben2yl>8-methyl-5J-dioxc>-6,7-dihydro-5H-thia2olop 
c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyl)-aniide; 

6<3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyTiniidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl> 
amide; 

1 0 6-(3-Bromo-benzyl)-8-inethyl-5 J-dioxo-6 J-^ydro-5H-thiazolo[3^^ 

c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmetiiyl)-ainide; 

6-(3,4-DicUoro-beiizyl>8-methyl-5J-dioxo-6J-dihydro-5H-thia2oloP 
c3pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylinethyl)-aimde; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 5 tliiazoIo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
axnide; 

6-(3-Chloro-ben2yl)-8-methyl-5jKiioxo-6,7-dihydro-5H-thiazolo[^ 
c3pyrimidine-2-carboxylic acid (6-methyl-pyridin-3*ylmethyl)-aniide; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-tMa2olo[3^^ 
20 c3pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-benz\'l)-8-methyl-57Kiioxo-6,7-dihydro-5H-t^^ 
c]pyiimidine-2-carboxylic acid (6-metbyl-pyridin-3-ylinethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro*5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
25 amide; 

6-(3,4-Di£luoro-benzyl)-8-methyloJ-dioxo-6J-dihydro-5H-thiazol^ 
c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-yimethyl)-amide; 

6-(3-Brom()-4-chlorcKbenzyl)-8-methyl-5,7-dioxo-6,7-<iihyd^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
30 amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydit^ 
thia2olo[3.^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 
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6-(4-Chloro-3-fluoro-benzyl>8-methyI-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine.2-cari)OxyUc acid (6-methyl-pyridin-3-ylmethyl> 

amide; 

6-(4-Cyano-benzyl)-8-jnethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
5 c]pyrimidine-2-carboxyUc acid (2-methoxy-pyTidin-4-yhnethyl)-aimde; and 
6-(4-Isopropylsulfamoyl-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxyUc acid (2-methoxy-pyridin-4-ylmethyl)- 
amide. 

Also preferred is a compound of Formula I, selected from: 
1 0 8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
thiazolo[32-c3pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide; 

8-Methyl-6-( 1 -phenylethyl) 5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid 4.fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6,7-dihydro-5H- 

1 5 thiazolo[3 ^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-MethyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluoroben2ylamide; 

6-(E)-But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3;2- 

c]p>'rimidine-2-carboxylic acid 4-fluorobenzylamide; 
20 8-Methyl-5.7-dioxo-6-(E)-pent-2-enyl-6,7-dihydro-5H-thiazolo[3;2- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyi-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

25 c]pyTimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l-Ethyl-propyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

clpyrimidine-2-carboxyiic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3> 
c]pyTimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-etbyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyTimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5,7-dioxo-6,7-dibydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carbox>'lic acid 4-fluorobenzylamide; 
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6-[2-(4-Fluoro-ben2eiisulfonyl>ethyl]-8-Me&^^ 
5H-thiazolo[3^-c3pyriinidme-2-carboxylic acid 4-fluon)benzylaniide; 

6.[3-(4.Fluom-phenyl>3-oxo-propyl]-8-Methyl-5J-dioxo-6jKiihy 
5H-thiazolo[3;2<]pyriimdme--2-carboxylic acid 4-fluorobenzylamide; 
5 8-Methyl-5J-dioxo-6-{2-[(l-phenyl-methanoyl>amiiio3-ethyl}-6,7- 

dihydro-5H-thia2olo[3^-c]pyrimidine--2-carboxylic acid 4-fluorobenzylainide; 

8-Methyl-5J-dioxo-6-(2-phenoxy-ethyl>6,7-dihydro-5H-thia^^ 
c]pyriinidine-2-carboxylic acid 4-fluorobenzylamide; and 

{5«[2-(4-Fluoro-benzylcaibanioyl)-8-methyl-5J-dioxo-7H-thiffl^^ 
1 0 c]pyrimidine-6-ylmethyl]-isoxazol-3-yl]}-carbamic acid methyl ester. 

A further embodiment of this invention is use of a compound of Formula I, 
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment of a disease mediated by an MMP-13 enzyme. 

Also preferred is use of a compound of Formulas II, III, IV, V, VI, VII, or 
1 5 VIII, or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 enzyme. 

Preferred is use of a compound of Formula 1, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
cancer. 

20 Also preferred is use of a compound of Formula L or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for the treatment of 
rheumatoid arthritis. 

Also preferred is use of a compound of Formula I, or a phamiaceutically 
acceptable salt thereof, in the manufacmre of a medicament for the treatment of 
23 osteoarthritis. 

Also preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
heart failure. 

Also preferred is use of a compound of Formula I, or a phaimaceuticaUy 
30 acceptable salt thereof, in the manufacture of a medicament for the treatment of 
inflammation. 

A further embodiment of this invention is a pharmaceutical composition, 
comprising a compound of Formula I, or a pharmaceutically acceptable salt 
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thereof, admixed with a earner, excipient, or dUuent Prefcned composWons 
comprise compounds of Formulas II. m, IV. V, VI. Vn. or Vffl. 

Another embodiment of this invention is a method for inhibiting MMP-13 
in an animal, comprising administering to the ammal an MMP-13 inhibiting 
amount of a compound of Formula I, or a phaimaceuticaUy acceptable salt 
tiiereof. 

A further embodiment is a method for treating a disease mediated by an 
MMP-13 enzyme, comprising administering to a patient suffering from such a 
disease an effective amount of a compound of Formula 1, or a pharmaceutically 
acceptable salt thereof. 

A preferred method of treatment according to this mvention is treatment of 
a patient with a disease selected from cancer, especially breast carcinoma, 
inflammation and heart failure. Other diseases to be treated according to preferred 
aspect of this invention include iheumatoid arthritis and osteoarthritis. 

Another embodiment of the present invention is a process for preparing a 
compound of Formula I 

.1 



I 




or a pharmaceutically acceptable salt thereof, 
wherein: 

— " is absent or is a bond: 

X is 0, S, SO, SP2, CH2. C=0, CHOH, NH, or NR5; 
YisOorS; 

Rl is H, (0)nCi-C6 alkyl. (0)n substituted alkyl, NO2, NR5r6, CHO. or halo; 
r2, r3, and R^ independently are hydrogen, halo, Cj-Cs alkyl, substituted 

C1-C6 alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, C2-C10 alkynyl, 

substituted C2-C10 alkynyl, ^^'^2)m OH, (CEihn (CH2)m 
cycloalkyl, (CH2)ni substituted cycloalkyU CHOH (CH2)in sryl 
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CHOH (CH2)m substituted aryU CHOH (CH2)m heteioaiyl, CHOH 

(CH2)m substituted heteroaryl, (C02)n(CH2)ni (C02)n(CH2)ni 
substituted aiyl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted 
heteroaryl, (C02)n(CH2)m carbocycle, {COMCHik^ substituted 
5 heteroar>'l, (C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 

carbocycle, (C02)n(CH2)m heterocycle, (C02)n(CH2)m substituted 
heterocycle, (C02)n(CH2)m NR^R^. (CH2)m-S(0)o-2-(CH2)n-aryl. 
CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(=0)aryl, (CH2)m-S(0)o.2- 
(CH2)n-substituted aryl, CH(Ci-C6 alkyl)-substituted aryl 
10 (CH2)mN(H)C(=0) substituted aryl, 

C(=0)N(R5)-(CH2)in C(=0)N(R5HCH2)m substituted aiyl, C(=0)N(R5> 
(CH2)m heteroaryL C(=0)N(R5)-(CH2)m substituted heteroaryl, CsC-(CH2)ni 
aryl. CsC-(CH2)in substituted aryl. CHC-(CH2)m-heteroaryl, CsC-(CH2)m 
substituted heteroaryl. CsC-(CH2)m carbocycle, C^-iCHiha substituted 
1 5 carbocycle, (CH2)m-0-ar>'l- (CH2)m-0-substituted aryl, (CH2)m COR^, (CH2)m 

CONR5r6 

NH 

I 

(CH2)mCNR5R6, 

20 S 
I 

(CH2)m CNR5r6, or (CH2)m C02R^: m is an integer from 0 to 6; 

r5 and R^ independentiy are hydrogen, Cj-Ce alkyl, substituted Ci-Ce alkyl, 
(CH2)m aryl. (CH2}ni substituted aryl, (CH2)m heteroaryl or iCH2hxi 
25 substituted heteroaryl. or r5 and r6 are taken together with the nitrogen 

atom to which they are attached complete a 3- to 7-membered ring 
containing carbon atoms, the nitrogen atom bearing R^ and r6, and 
optionally 1 or 2 heteroatoms independentiy selected form 0, S, and NR2, 
wherein R^ is as de&ied above; and 
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n is 0 or 1 ; with the proviso that r2 and are not both selected from hydrogen 

andCi-CgaikyL 
the process comprising the step of: 
contacting a compound of Fonnula (A) 



5 




wherein X, Y, R^. R^ and R^ are as defined above; and 
L is a group K or Q. wherein 

K is halo, B(0H)2, Sn(Ci-C6 alkyl)3^ or OS(0)2CF3, and 

Q is CO2H, CO2M, C(=0)-halo, C(=0)-0R7, C(=0)NR8r9, 

1 0 C(=OK(halo)3, or C=N, 

wherein R^ is pentafluorophenyl, C(=0)R^, wherein R^ is as defined 

above, or S(0)2R^- wherein R^ is as defined above; 

r8 and r9 are taken together with the nitrogen atom to which they 
are attached to form imidazol-l-yl, phthalimid-l-yl, benzotriazol-l-yl, or 
1 5 tetrazol-1 -yi; and M is an alkalai earth metal cation or alkaline earth metal 

cation: 

with a solvent and, when L is the group Q. a compound of Fonnula (B) 

D-r3 (B) 
wherein R3 is as defined above and D is HO, HN(R5), MO, or MN(R5); 

20 wherein R^ and M are as defined above; 

optionally in the presence of from 1 to 3 agents selected from: 

a cotipling agent, a tentiary organic amine, an acid catalyst, a base catalyst, 
an acid halide, and an acid anhydride; or 
the process comprising the step of: 
25 contacting a compound of Fonnula (A) 

as defined above with a solvent and, when 
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L is the group K, a compound of Formula (C) 

G-C2C-R3 (C) 

wherein R-^ is as defined above and 
G is hydrogen or halo; 

optionally in the presence of a coupling catalyst. 
Preferred is the invention process wherein Y is 0 and X is S; or 
Also preferred is the mvention process vrfierein Y is O, X is S, and r3 is C2-C10 

alkynyl; or 

Also preferred is the invention process wheremR3 is (C02)ii(CH2)niaryI. 
(C02)n(CH2)m substituted aryl, (C02)n(CH2)m heteroaiyl, or 
(C02)n(CH2)in substituted heteroaryl, wherein n and m are as defmed 

above, 

YisO,andXisS:or 
Also preferred is the invention process wherein R^ is C(-0)N(R5)(CH2)ni 

C(=0)N(R5)(CH2)in substituted arvL C(=0)N(R5)(CH2)in heteroaiyl, or 

C(=0)N(R5)(CH2)in substituted heteroaryl, Y is O, and X is S. 
Further preferred is any of the uivention process embodiments recited above, 

wherein L is CO2H. CO2M, or C(=0)-halo: or 
Also further preferred is any of the invention process embodiments recited above, 

wherein L is halo: or 
Also further prefeired is any of the invention process embodiments recited above, 

wherein G is H. 

DETAILED DESCRff TION OF THE INVENTION 

The compounds provided by this invention are those defined by Formula I. 
b Formula 1, R^ to R^ mclude "Ci-Cs alkyl*' groups. These are straight and 
branched carbon chains having from 1 to 6 carbon atoms. Examples of such alkyl 
groups include methyl, ethyl, isopropyl, tert-butyl, neopentyl, and n-hexyl. The 
alkyl groups can be substituted if desired, for instance with groups such as 
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hydroxy, amino, alkyl, and dialkylamino, halo, trifluoromethyl. caiboxy, nitre, 
and cyano. 

The tenn "halo" means fluoro, chloro, bromo, or iodo. 
Examples of NR^R^ groups inchide amino, methylamino, 
5 di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyI amino, 

3- ethylaminobutyl amino, 3-di-n-piopylamino-propyl amino, 4.diethylaminobutyl 
amino, and 3-carboxypropionyl amino. and r5 can be taken together with the 
nitrogen to which they are attached to fonn a ring having 3 to 7 carbon atoms and 
1, 2, or 3 heteroatoms selected from the group consistmg of nitrogen, substituted 

10 nitrogen, oxygen, and sulfur. Examples of such cyclic NR4r5 growps include 

pyrrolidinyl, piperazinyl, 4-methylpipera2inyl, 4-ben2ylpiperazinyl, pyridinyl, 

piperidinyl, pyrazinal, morpholinyl, and the like. 

"Halo" includes fluoro, chloro, bromo, and iodo. It should be appreciated 

that invention compounds do not include compounds containing anN-halo groiq?. 
J 5 " Alkenyl" means straight and branched hydrocarbon radicals having from 

2 to 6 carbon atoms and one double bond and includes ethaiyl, 3-buten-l-yl, 

2- ethenylbut>'l, 3-hexen-l-yl. and the like. 

"Alkynyl" means straight and branched hydrocarbon radicals having from 

2 to 10 carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, 

20 propynyl, 2-butyn-l-yI. 3-peniyn-l-yl, 1-hexyn-l-yl, 7,7-dimethyl-l-octyn-l-yl, 
and the like. 

"Cycloalkyl" means a monocyclic or polycyclic hydrocarbyl group such as 
cyclopropyl, cyclohep!>'l. cyclooctyl, cyclodecyl, cyclobutyl, adamantyl, 
norpinanyl, decalinyl. norbomyl. cyclohexyl, and cyclopentyl. Such groups can be 
25 substituted with groups such as hydroxy, keto, and Ae like. Examples of 
substituted cycloalkyl include 4-carboxycyclohexyl, 4-oxo-cyclohexyl, 

4- (carboxymethyl>cyclobut>'l, 3-methyl-cyclopentyl, and 

3- (carboxymethyl)cyclopentyl. Also included are tings in vMch 1 to 

3 heteroatoms replace carbons. Such groups are termed "heterocycle" or 
30 "heterocyclyl", vMch mean a cycloalkyl group also bearing at least one 

heteroatom selected from 0, S, or NR2, examples being oxiranyl, pyrrolidinyl, 

4- methylpipera2inyl, piperidyl, tetrahydropyranyl, and morpholinyl. TTie group r2 
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here is as defined above for Fonnula I, except where r2 contains the functional 
group "NRSr^", &e groups and R^ are not taken together with the nitrogen 
atom to which they are attached to complete a 3- to 7-membered ring. 

"Alkoxy" refers to the alkyl gtaaps mentioned above bound through 
5 oxygen, examples of wiiich include methoxy, ethoxy, isopropoxy, tert-butoxy, and 
the like. In addition, alkoxy refers to polyethers such as -0-(CH2)2-0-CH3, and 

the like. 

"Alkanoyl" groups are alkyl linked through a carbonyU i-e., Ci-C5-C(0>. 
Such groups include fonnyl, acetyl, propionyl, butyryl, and isobutyryl. 
1 0 "Acyl" means an alkyl or aryl (Ar) group bonded through a carbonyl 

group, i.e., R-C(0)-. For example, acyl includes a Ci-Cg alkanoyl, including 

substituted alkanoyl, wherein the alkyl portion can be substituted hy NR'^R^ or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
the like. 

] 5 The alkyl, alkenyl, alkox>-, and alkynyl groups described above are 

optionally substimted, preferably by 1 to 3 groiq)s selected from NR^rS, phenyl, 
substituted phenyl, heteroaiyl. substimted heteroaryl, heterocycle, thio 
Ci-Cfi alkyl, Ci-Cg alkoxy, hydroxy, carbox>', Cj-Cg alkoxycarbonyl, halo, 
nitrile, cycloalkyl, and a 5- or 6-membered carbocyclic ring or heterocyclic ring 

20 having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, oxygen, 
and sulfur. "Substituted nitrogen" means nitrogen bearing CyC^ alkyl or 
(CH2)nPh whMe n is 1 . 2. or 3 . Perhalo and polyhalo substitution is also 
embraced. 

Examples of substituted alkyl groups include 2-aminoethyl, 
25 pentachloroethyl, trifluoromethyl. 2-diethylaminoethyl, 2-dimethylaminopropyI, 
ethoxycarbonylmethyl, 3-phenylbutyl, methanylsulfanylmethyl, metboxymethyl, 

3- hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl, 
pentafluoroethyl, benzy](Bn), 3-moipholinopropyl, piperazinyhnethyl, pyricfyl- 

4- methyl(Py-4-me), 3-(pyridyl-4-tiuo)propyl, and2-(4-methylpipera2myl)ethyl. 
30 Examples of substituted alkynyl groups include 2-metboxyethynyl, 

2-ethylsulfanyethynyl, 4-(l-pipera2inyl)-3-(butynyl), 3-phenyl-5-hexynyl, 
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S-diethylamino-S-butynyl, 4<hloro-3-butynyl, 4-cyclobutyl-4-hexeiiyl. and the 

like. 

Typical substituted alkoxy groups include aminomethoxy, 
trifluoromethoxy, 2-diethylaininoethoxy, 2-ethoxycarbonylethoxy, 
3-hydroxypropoxy, 6-carboxhexyloxy, and the like. 

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include 
dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-l-yl, 
5-ethylmethylamino-3-pentyn-l-yl, 3-(3-methoxyphenyl)-propyn-l-yl, 3.(3,4- 
difluorophenyl)-propyn-l-yl, 4-moiphoIinobutyl, 4-tetrahydropyiimdylbutyl, 
3-imidazolidin-l-yipropyl, 4-tetrahydrothiazol-3-yl-butyl, phenyhnethyl, 
S-chlorophenylmethyl, and the like. 

The terms "Ar" and "aryl" refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 10 ring atoms, from 1 to 4 of \^ch axe 
independently selected from the group consisting of O, S, and N. Preferred 
heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring. 
Mono- and bicyclic aromatic ring systems are included in the definition of aryl 
and heteroaryl. Typical aryl groups include phenyl and naphthyl. Typical 
substituted aryl groups include 3,4-difluorophenyl, 4-carboxyphenyl, 3,4- 
methylenedioxyphenyl. 4-carboxymethylphenyl, 3-methoxyphenyl, and 7-fluoro- 
1 -naphthyl. Typical heteroaryl groups include pyridyl, thienyl, benzothienyl, 
indolyl, fiiranyl, thiazolyl, isothiazolyl, indazolyl, 2-oxo-2H-l-benzopyranyl, and 
imidazolyl. Typical substimted heteroaryl groups include 3-methoxy-isothiazolyl, 

3- methoxypyridin-4-yI. 4-ethylbenzothienyl, 4-thiopyridyl, 2-methoxy-pyridin- 

4- yl, 1 -methylpyra2ol-4-yl. and 2-methyl-pyridin-3-yl. 

Preferred Ar groups are phenyl and phenyl substimted by 1, 2, or 3 groups 
independently selected from aUcyl, alkoxy, alkoxycarbonyl, thio, thioalkyl, 
(C]-C6 alkyl)sulfanyl, (Ci-Cg alkyl)sulfonyl, halo, hydroxy, (CH2)o-6C02R'', 
trifluoromethyl, trifluoromethoxy, nitro, amino of the formula -NR^R^, 
C(=0)NR5r6, N(R4)Q=0)0R5, and T(CH2)mQR'^ or T(CH2)inC02R4, 
wherein m is 1 to 6, T is 0. S, NR^, N(0)R4, NR^R^Y, or CR^RS Q is 0, S, 
NR5, N(0)R5, or NR5r6y, wherein R'^'R^ are as described above, and R^ is 
hydrogen, alkyl, or substimted alkyl, for example, methyl, trichloroethyl. 



02/064599 



PCT/IB02/00313 



-44- 

diphenylmethyl. and the like. The alkyl and alkoxy groups can be substituted as 
defined above. For example, typical groups are carboxyalkyl, 
alkoxycarbonylalkyl. hydroxyalkyl, hydroxyalkoxy, and alkoxyalkyl. Examples of 
substituted phenyl are 3-methoxyphenyl, 2,6-dichlorophenyl, 3-mtrophenyl, 
4-dimethylaminophenyl, and biphenyl. 

Preferred heteroaryl groups include thienyl, fiiranyl, pyrrolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, U,4-oxadia2olyl, 
l^,4,-thiadia2olyl, l,2,4-tria2olyl, tetrazolyl, benzofiiianyl, benzothienyl, indolyl, 
benzimidazolyl, benztriazolyl, benzoxazolyl, benzlhiazolyl, pyridinyl, 
pyrimidinyl, quinolinyl, isoquinolinyl. and 2-oxo-2H-l-benzopyranyl. 

Preferred heteroaryl groups may be substituted on a carbon atom as 
described above for substituted phenyl, and may fiirther be substituted on a ring 
nitrogen atom (i.e, by replacing a hydrogen from a ring nitrogen atom, which is an 
NH group) with (C1-C6 alkyl) C(=0), C1-C6 alkyl, C2-C6 alkenyl, C2-C10 

alkynyl, or benzyl. 

The term ''substimted'". unless otherwise defmed, includes from 1 to 

3 substituents selected from: 

C1-C6 alkyl; C2-C6 alkenyl; C2-C6 alkynyl; Ci-Cg alkoxy; phenyl; 
(Ci-Ce alkoxy)carbonyl: (Ci-Ce alkyl)sulfanyl; (C1-C6 alkyl)carbonyl; 
OH; NH2: N(H)R'*. wherein R'* is as defined above for Formula 1; 
NR4r5, wherem R^ and R^ are as defined above for Formula 1, or and 
r5 are taken together with the nitrogen atom to which they are attached to 
form a 3- to 7-membered saturated ring containing carbon atoms and 
optionally from 1 or 2 heteroatoms selected from O, S, S(0), S(0)2,N(H), 
and N(Ci-C6 alkyl), wherein the ring may be optionally substituted on a 
carbon atom with 1 0x0 (i.e., =0) group; 

C(=0)NR^r5, wherein R'* and r5 are as defined hnmediately above, or 
r4 and r5 are taken together with the nitrogen atom to which they are 
attached to form a 3- to 7-membered saturated ring containing carbon 
atoms and optionally 1 or 2 heteroatoms selected fit)m O, S, S(0), S(0)2. 
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N(H), and N(Ci-C6 alkyl), wherein the ring may be optionaUy substituted 

on a carbon atom with 1 oxo (i.e., =0) group; 

CN; NO2; CF3; CO2H; CHO; SH; (Ci-Cealkyl) S(0); 

(C1-C6 alkyl)sulfonyl; halo; S(0)2NR4r5, viierein r4 and r5 are as 

defined above for Formula I, or r4 and r5 are taken together with the 

nitrogen atom to which they are attached to form a 3- to 7-membered 

saturated ring containing carbon atoms and optionally 1 or 2 heteroatoms 

selected from 0, S, S(0), S(0)2. N(H), and NCCi-Ce alkyl), wherein the 

ring may be optionally substituted on a carbon axom with 1 0x0 (i.e., =0) 

group; 

OCF3; and (CH2)mC02H, wherein m is as defined above for Formula 1. 

The phrase 'tertiary organic amme" means a trisubstituted nitrogen groi^ 
wherein the 3 substituents are independently selected from C1-C12 alkyl, 
C3-C12 cycloalkyl, benzyl, or wherein two of the substituents are taken together 
with the nitrogen atom to which they are attached to form a 5- or 6-membered, 
monocyclic heterocycle containing one nitrogen atom and carbon atoms, and the 
third substituent is selected from C1-C12 alkyl and benzyl, or wherein the three 
substituents are taken together with the nitrogen atom to which they are attached 
to form a 7- to 12-membered bicyclic heterocycle containing 1 or 2 nitrogen 
atoms and carbon atoms, and optionally a C=N double bond when 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
triethylamine, diisopropylethylamine, benzyl diethylamino, dicyclohexyhnethyl- 
amine, l,8-diazabicycle[5.4.0]undec-7-ene ("DBIT), 
l,4-diazabicyclo[2.22]octane ("TED"), and l,5-diazabicycle[4.3.0]non-5-ene. 

The term "coupling agent" includes any reagent, or any combination of 
two, three, or four reagents, conventionally used to promote coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt hereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, req)ectively. The 
coupling agents are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John Wiley & Sons, hic. New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH PubUshers, Inc^ New York, 1989; 
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the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, 5* edition, by Jeiry 
March, Wiley-Interscience, New York (2001). Illustrative examples of coupling 
agents include N,N'-carbonyldiimidazole ("CDF). N, N'- 
dicyclohexylcarbodiimide ("DCC"), iriphenylphosphine with 
diethylazodicaiboxylate, bis(2-oxo-3-oxazolidinyl)phosphinic chloride ("BOP- 
Cl"), POCI3, Ti(Cl)4, and l.(3-dimethylaininopropyl)-3-ethylcarbodiinude 

hydrocWoride ("EDAC"). 

The phrase "acid catalyst" means any protic or Lewis acid that is 
conventionally used to catalyze coupling of a carboxylic acid, or a 
pharmaceutically acceptable salt thereof a nitrile, carboxylic ester, carboxylic 
amide, carboxylic acid halide, or carboxylic acid anhydride with an alcohol or an 
amine to yield a carboxylic ester or carboxylic amide, respectively. The acid 
catalysts are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John Wiley & Sons. Inc.. New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the xsxx Advanced Organic Chemistry, 5^ edition, by Jerry 
March, Wiley-lnterscience. New York (2001). Illustrative examples include 
anhydrous hydrogen chloride, hydrochloric acid, hydrogen bromide in acetic acid, 
zinc chloride, titanium tetrachloride, acetic acid, trifluoroacetic acid, phenol, 
sulfuric acid, methanesulfonic acid, magnesium sulfate, Amberlyst-15 rean, nlica 
gel, and the like. 

It should be appreciated that a nitrile may be contacted with an alcohol or 
an amine in the presence of an acid catalyst, and the resulting intennediate imidate 
or amidine, respectively, may be contacted with water to yield the carboxylic ester 
or carboxylic amide, respectively. 

The phrase "base catalyst" means any base that is conventionally used to 
cataly2B coupling of a carboxylic acid, or a pharmaceutically acceptable salt 
thereof, carboxylic ester, carboxylic amide, carboxylic acid halide, or carbojgrlic 
acid anhydride with an alcohol or an amine to yield a carboxylic ester or 
carboxylic amide, respectively. The base catalysts are described in Reagents for 
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Organic Synthesis, by Fieser and Fieser, John Wfley & Sons, Inc.. New Yoik, 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VCH 
Publishers, toe. New York, 1989; the series Compendium of Organic Synthetic 
Methods (1989) by Wiley-Interscience; and the Advanced Organic Chemistry, 
5 5th edition, by Jerry March, Wiley-Interscience, New York (2001). niustrative 
examples include sodium hydroxide, sodium hydride, potassium tert-butoxide, a 
tertiary organic amine, titanium tetraisopropoxide, sodium methoxide. sodium 
acetate, sodium bicarbonate, potassium carbonate, basic alumina, and the like. 

The phrase "acid halide" means any carboxylic acid halide or sulfonic add 
1 0 halide that is conventionally used to catalyze couplmg of a carboxyUc acid, or a 
phaimaceutically acceptable salt thereof, with an alcohol or an amine to yield a 
carboxylic ester or carboxyUc amide, respectively. The acid halides are described 
in Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc., 
New York, 2000; Comprehensive Organic Transformations, by Richard C. 
1 5 Larock. VCH Publishers. Inc., New York, 1989; the series Conpendium of 

Organic Synthetic Methods (1 989) by Wiley-Interscience; and the text Advanced 
Organic Chemistry, 5* edition, by Jerry March, Wiley-Interscience, New Yoric 
(2001). Illustrative examples include acetyl chloride, trifluoromethanesulfonyl 
chloride, 2.2-dimethylacetyl bromide, para-toluenesulfonyl chloride, pentafluoro- 
20 benzoyl chloride, and the like. 

The phrase '"acid anhydride" means any carboxylic acid anhydride or 
sulfonic acid anhydride that is conventionally used to catalyze coupling of a 
carboxylic acid, or a phamiaceuticaUy acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The acid 
25 anhydrides are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John Wiley & Sons, Inc., New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH PubUshers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the texi Advanced Organic Chemistry, 5^ edition, by Jeiry 
30 March, Wiley-biterscience, New York (2001). Illustrative examples include acetic 
anhydride, trifluoroacetic anhydride, trifluoromethanesulfonic acid anhydride. 
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pentafluoro-benzoic anhydride, mixed anhydijdes like 
trifluoroacetyloxycaibonylmethyl, and the like. 

The tenn "halide" includes fluoride, chloride, bromide, and iodide. 
The phrase "coupling catalyst" means any metal catalyst, preferably a 
transition metal catalyst, that is conventionaUy used to catalyze coupling of an 
aryl haUde, aiyl trifluoromethanesulfonate, heteroaiyl halide, or heteroaryl 
trifluoromethanesulfonate, or activated derivatives thereof includmg arylboronic 
acids, heteroaiylboronic acids, aiyl stannanes, heteroarylstannanes, aryl 
magnesium haUdes. heteroaryl magnesium halides, aiyl Uthiums, or heteroaryl 
lithiums, with an teraiinal alkyne to yield an arylalkyne or heteroaiylalkyne. The 
coupling catalysts are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John Wiley & Sons, Lie, New Yoric, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, 5* edition, by Jeny 
March, Wiley-Interscience, New York (2001). Illustrative examples of coupling 
catalysts include tetiakis(triphenylphosphine)palladium (0), palladium (II) 
chloride, paUadium (II) acetate, iron (III) chloride. Heck reaction catalysts, Suzuki 
reaction catalysts, Stille reaction catalysts, and the like. 
20 The term "comprising", which is synonymous with the terms "including", 

"containing", or "characterized by", is inclusive or open-ended, and does not 
exclude additional, unrecited elements or method steps from the scope of the 
invention that is described following the term. 

The phrase "consisting of, is closed-ended, and excludes any element, 
25 step, or ingredient not specified in the description of the invention that follows the 
phrase. 

The phrase "consisting essentially of limits the scope of the invention that 
follows to the specified elements, steps, or ingredients, and those fiirther elements, 
steps, or ingredients that do not materially affect the basic and novel 
30 characteristics of the invention. 

The tenn "patient" means a mammal. Preferred patients include humans, 
cats, dogs, cows, horses, pigs, and sheep. 
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The tern "animal" means a mammal. Preferred animals are include 
humans, rats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, honses. pigs, 
and sheep. 

The phrases "therapeutically effective amount" and "effective amounT are 
5 synonymous unless otherwise indicated, and mean an amount of a compound of 
the present invention that is sufficient to in^ve the condition, disease, or 
disorder being treated. Determination of a therapeuticaUy effective amount, as 
weU as other factors related to effective administration of a compound of the 
present invention to a patient in need of treatment, including dosage fomis. routes 
1 0 of administration, and frequency of dosing, may depend upon the particulars of 
the condition that is encountered, including the patient and condition being 
treated, the severity of the condition in a particular patient, the particular 
compound being employed, the particular route of administration being employed, 
the frequency of dosing, and the particular formulation being employed. 
1 5 Determination of a tiierapeutically effective treatment regimen for a patient is 
within the level of ordinar>' skill in the medical or veterinarian arts. 

The phrase "admixed'* or "in admixnire" means die ingredients so mixed 
comprise either a heterogeneous or homogeneous mixture. Preferred is a 
homogeneous mixture. 
20 The phrases "pharmaceutical prqjaration" and "preparation" are 

synonymous unless otherwise indicated and include the foimulation of the active 
compound with encapsulating material as a carrier providing a c^sule in which 
tiie active component, with or without other carriers, is surrounded by a carrier, 
which is tiius in association with it. Similarly, cachets and lozenges are included. 
25 Pharmaceutical preparations are fully described below. 

The phrase "anticancer effective amount" means an amount of invention 
compound, or a pharmaceutically acceptable salt thereof, sufficient to inhibit, halt, 
or cause regression of the cancer being treated in a particular patient or patient 
population. For example in humans or other mammals, an anticancer effective 
30 amount can be determined experimentally in a laboratory or dinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular cancer and patioit 
being treated. 
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The phrase "anti-arthritic effective amount" means an amount of invention 
compound, or a phannaceuticaUy acceptable salt thereof, sufficient to inhibit, halt, 
or cause regression of the arthritis being treated in a particular patient or patient 
population. For example in humans or other mammals, an anti-arthritic effective 
amount can be determined experimentaUy in a laboratory or clinical setting, or 
may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular arthritis and 

patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of invention 
compound, or a phaimaceutically acceptable salt thereof sufficient to inhibit an 
enzyme matrix metalloproteinase-13, including a truncated fonn thereof 
including a catalytic domain thereof; in a particular animal or animal population. 
For example in a human or other mammal, an MMP-13 inhibiting amount can be 
determined experimentally in a laboratory or clinical setting, or may be the 
1 5 amount required by the guidelines of the United States Food and Drag 

Administration, or equivalent foreign agency, for the particular MMP-13 enzyme 

and patient being treated. 

It should be appreciated that the matrix metailoproteinases include the 

following enzymes: 

20 MMP-1 . also known as interstitial collagenase, coll^enase-1, or 

fibroblast-type collagenase: 

MMP-2, also known as gelatinase A or 72 kDa Type IV collagenase; 

MMP-3, also known as stromelysin or stromelysin-l; 

MMP-7, also known as matrilysin or PUMP-1; 
25 MMP-8, also known as collagenase-2, neuttophil collagenase or 

polymoiphonuclear-type ("PMN-type") collagenase; 

MMP-9, also known as gelatinase B or 92 kDa Type IV collagenase; 

MMP-10, also known as stromelysin-2; 

MMP-1 1, also known as stromelysin-3; 
30 MMP-12, also known as metalloelastase; 

MMP-13, also known as collagenase-3; 

MMP-14, also known as membrane-type ("MT') 1-MMP or MTl-MMP; 
MMP-15, also known as MT2-MMP; 
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MMP-16, also known as MT3-MMP; 
1V4MP-1 7, also known as MT4-MMP; 
MMP-18; and 
MMP-19. 

5 Other known MMPs include MMP-26 (Matrilysin-2). 

One aqject of the present invention is compounds that are selective 
inhibitors of the enzyme MMP-13. A selective inhibitor of MMP-13, as used in 
the present invention, is a compound that is >5 times more potent in vitro versus 
MMP-13, or a truncated form thereof, than versus at least one other matrix 
10 metallopioteinase enzyme such as, for example, MMP-1, MMP-2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP-14, or versus tumor necrosis factor alpha 
convertase ("TACE"). A preferred aspect of ttie present invention is compounds 
that are selective inhibitors of MMP-13 versus MMP-1. 

Other aspects of the present invention are compounds of Formula I, or a 
15 pharmaceutically acceptable salt thereof, that are >10, >20, >50, >100, or ^1000 
times more potent versus MMP-13 than versus at least one of any other MMP 
enzyme or TACE. Still other aspects of the present invention are compounds of 
Formula 1, or a pharmaceutically acceptable salt thereof, that are selective 
inhibitors of MMP-13 versus 2. 3, 4, 5, 6. or 7 other MMP enzymes, or versus 
20 TACE and 1 , 2, 3, 4. 5. 6, or 7 other MMP enzymes. 

It should be appreciated that the invention compounds of Fomiula 1 such 
as thiazolo[3^-c]pyrimidines and oxazolo[3^-c]pyTimidines that are only 
substimted with hydrogen or unsubstituted Ci-C6 alkyl groups would not be 
potent or selective inhibitors of MMP-13. and are thus excluded from the 
25 compounds of the invention. 

It should be appreciated Aat determination of proper dosage forms, dosage 
amounts, and routes of administration, is wiAin the level of ordinary skill in the 
pharmaceutical and medical arts, and is described bdow. 

The term "IC50" means the concentration of test compound required to 
30 inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 

The phrase "catalytic domain" means the domain containing a catalytic 
anc cation of the MMP enzyme, wherein the MMP enzyme contains two or more 
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domains. A catalytic domain includes truncated fonns thereof that retain at least 
some of the catalytic activity of MMP-13 or MMP-13CD. For exanaple, the 
collagenases, of which MMP-13 is a member, have been reported to contain a 
signal peptide domain, a propeptide domain, a catalytic domain, and a hemopexin- 

5 like domain (Ye Qi-Zhuang, Hupe D., Johnson L„ Current Medicinal Chemistry, 
1996;3:407-418). 

The phrase "a method for inhibiting MMP-13" includes methods of 
inhibiting fuU length MMP-1 3, truncated forms thereof that retain catalytic 
activity, mcluding forms that contain the catalytic domain of MMP-13, as well as 

10 the catalytic domain of MMP-13 alone, and truncated forms of &e catalytic 
domain of MMP-13 that retain at least some catalytic activity. 

It should be appreciated that it has been shown previously (Ye Qi-Zhuang, 
et al., 1996, supra) that inhibitor activity agamst a catalytic domain of an MMP is 
predictive of the inhibitor activity against the respective full-length enzyme. 

1 5 The compounds to be used m the present invention can exist in unsolvated 

forms as well as solvated forms, including hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. Some of the 
invention compounds may have one or more chiral centers, and as such can exist 

20 as individual enantiomers and mixtures. This invention contemplates all racemic 
mixtures, pure enantiomers, as well as geometric and positional isomers. 

The compounds of Formulas I to VIII are capable of further forming both 
pharmaceutically acceptable formulations comprising salts, including but not 
limited to acid addition and/or base salts, solvents, and N-oxides of a compound 

25 of Formulas I to VIII. This mvention also provides pharmaceutical formulations 
comprising a compound of Formulas I to VIII together with a pharaiaceutically 
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in 
the method of the present invention. 

Pharmaceutically acceptable acid addition salts of the compounds of 

30 Formulas I to VIII include nontoxic salts derived form inorganic acids such as 
hydrochloric, nitric, phosphoric, sulfimc, hydrobromic, hydriodic, phosphorus^ 
and the like, as well as the salts derived from organic acids, such as aliphatic 
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy 
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alkanoic acids, alkanedioic acids, aromatic acids, aUphatic and aromatic sulfimic 
acids, etc. Such salts thus include sulfete, pyrosulfete, Wsulfete, sulfite, bisulfite, 
nitrate, phosphate, monohydrogenphosphate, dihydrogei^hosphate, 
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, 

5 caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, 
maleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, 
phthalate, benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, 
maleate, tartrate, medianesulfonate, and the like. Also contemplated are the salts 
of amino acids such as arginate, gluconate, galarturonate, and the like; see, for 

1 0 example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977;66:1-19. 

The acid addition salts of the basic compounds are prepared by contacting 
the free base form with a sufQcient amount of the desired acid to produce the salt 
in the conventional manner. The free base form may be regenerated by contacting 

1 5 the salt form with a base and isolating the fi«e base in the conventional manner. 
The free base forms differ from their respective salt forms somewhat m certain 
physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to thefr respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are fonned witii metals or 

20 amines, such as alkali and alkaline earfli metal hydroxides, or of organic amines. 
Examples of metals used as cations are sodium, potassium, magnesium, calcium, 
and the like. Examples of suitable amines are NJ^'-dibenzylethylenediamine, 
chloroprocaine, choline, diethanolamine, ethylenediamine,N-methylglucamine, 
and procaine; see, for example, Berge et al., supra. 

25 The base addition salts of acidic compounds are prepared by contacting the 

free acid form with a sufficient amount of the desired base to produce die salt in 
the conventional manner. The free acid form may be regenerated by contactmg tiie 
salt form with an acid and isolating the free add in a conventional manner. The 
free acid forms differ from their respective salt fonns someMdiat in certain 

30 physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to theur respective free acid for purposes of the present invention. 
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The compounds of the present invention can be fimnuiated and 
administered in a wide variety of oral and parenteral dosage fonns, including 
transdermal and rectal administration. All that is required is that an ^4MP inhibitor 
be administered to a mammal suffering from a disease in an effective amount, 

5 which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease. It wiU be recognized to those skilled in 
the art that the foUowing dosage forms may comprise as the active component, a 
compound of Formula 1 or a corresponding phaimaceutically acceptable salt or 
solvate of a compound of Formula I. 

1 0 A compound of Formula I, or a pharmaceutically acceptable salt thereof, 

may be prepared by one of ordinary skill in fte art of organic chemistry by 
procedures found in the chemical literature such as, for example. Reagents for 
Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc., New York, 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VCH 

1 5 Publishers, Inc., New York, 1989; the series Compendium of Organic Synthetic 

Methods (1989) by Wiley-Interscience; the xe:(X Advanced Organic Chemistry, 5* 
edition, by Jerry March, Wiley-Interscience, New Yoric (2001); or iht Handbook 
of Heterocyclic Chemistry, by Alan R. Katritzky, Pergamon Press Ltd., London, 
(1985), to name a few. Alternatively, a skilled artisan may find methods usefiil for 

20 preparing the invention compounds in the chemical literature by searching widely 
available databases such as. for example, those available from the Chemical 
Abstracts Service, Columbus. Ohio, or MDL Information Systems GmbH 
(formerly Beilstein Information Systems GmbH), Frankfurt, Germany. 

Preparations of the compounds of the present invention may use starting 

25 materials, reagents, solvents, and catalysts that may be purchased from 

commercial sources or they may be readily prepared by adiq)ting procedures in the 
references or resources cited above. Commercial sources of startii^ materials, 
reagents, solvents, and catalysts useful in preparing mvention compounds inchide, 
for example. The Aldrich Chemical Company, and other subsidiaries of Sigma- 
30 Aldrich Corporation, St. Louis, Missouri, BACHEM, BACHEM A.G., 
Switzerland, or Lancaster Synthesis Ltd, United Kingdom. 
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Reagentsfor Organic Synthesis, by Fieser and Fieser. John WUey & Sons. 
Inc., New York, 2000; Comprehensive Organic Transformations, by Richard C. 
Laiock, VCH Publishers. Inc., New York, 1989; the series Compendium of 
Organic Synthetic Methods (1989) by WUey-lnterscience; the texi Advanced 
Organic Chemistry, 5th edition, by Jerry March. Wiley-Interscience, New York 
(2001); and the Handbook of heterocyclic Chemistry, by Alan R. Katritzky, 
Pergamon Press Ltd., London, (1985) are hereby incorporated by reference. 

The invention compounds are prepared by methods well-known to those 
skilled in the art of organic chemistry. The compounds of Formula I are prepared 
utilizing commercially available starting materials, or reactants that are readily 
prepared by standard organic synthetic techniques. A typical synthesis of the 
invention compounds of Formula I is shown in Scheme 1 below. The first step in 
Scheme 1 comprises reacting a substituted (R4) urea or thiourea (1) with a 
substituted or unsubstituted (R1) malonic acid or ester (2) in the presence of acetic 
anhydride (with malonic acids) or alkali alkoxide (with malonic esters), 
respectively, to give a pyriraidinetrione (3). Reaction of the pyrimidinetrione (3) 
with phosphorus oxychloride at reflux for 1 to 2 hours gives the 
chloropyrimidinedione (4). Reaction of the chloropyrimidinedione (4) with excess 
sodium hydrosulfide in dimethylformamide at 40''C to 45°C, followed by reaction 
with bromoacetaldehyde dimethylacetal at 40°C to 50°C gives a thio substituted 
pyrimidinedione (5). Cyclization of the thio substimted pyrimidinedione (5) in the 
presence of catalytic para-ioluenesulfonic acid in refluxmg xylenes with 
azeotropic removal of methanol gives a thiazolopyrimidine of Formula I (6) 
(where and r3 both are H). Esters of structure (7) (Formula I where r2 is 
25 (CH2)in C02R^) are prepared by deprotonation of (6) with 

lithiumhexamethyldisilazane at -70°C to -80°C and reaction with chloroformates. 
Amides or thioamides 

0 s 

1 I 

30 (Formula I where r2 is (CH2)m CNR5r6 or (CH2)m CNR5r6) are obtained by 
reaction of the lithiothiazolopyrimidines with isocyanates and isothiocyanates, 

respectively. 



20 
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Scheme 1 
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Invention compounds of Fonnula I, wherein X is O or NH, can be 
prepared accoixiing to essentially the same methodology described above for those 
mpounds wherein X is S. The general process is illustrated in Scheme la. Tht 
hloropyrimidinedione (4) is reacted with a 2-hydroxyacetaldehyde 
dimethylacetal (for invention compounds where X is O), or with a 2- 
aminoacetaldehyde dimethylacetal (for mvention compounds where X is NH). 
These reactions are carried out in an organic solvent such as dimethylfonnamide, 
and in the presence of a base such as sodium hydride or triethylamine to give liie 
corresponding ether acetal (X = 0) or amine acetal (X = NH), (Compound 5a). 
The ether acetals and amine acetals readily undergo cyclization by reaction with 
para-toluenesulfonic acid in refluxing xylenes (with azeotropic removal of 
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methanol) to give the corresponding oxazolopyrimidine of Fonmila I (X = O, 
Compound 6a) or the imidazopyrimidine (where X = NH in Compound 6a). 

These compounds can then be deiivatized at the 2 and 3 positions as 
described above in Scheme 1, for example as iUustrated in Scheme lb. A cyclized 
compound (6a) wherein X = O can be reacted with benzylchloroformate in the 
presence of a base to cause acylation atthe 2 position. The 1-amino group can be 
further derivatized, for instance alkylated or acylated, by standard methods, to 
give invention compounds such as 6c. 



Scheme la 




,OCH. 



OCH3 



(4) 



X = OorNH 



(5a) 



PTSA/xylenes 
.CH3OH 



as in 
Scheme 1 




Y 
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An alternative method for making invention compounds of Formula I is 
illustrated in Scheme 2. 6-Chloropyrimidine-2,4-dione (1) is reacted with sodium 
5 hydrogen sulfide and bromoacetaldehyde dimethyl acetal, and then treated with 

1- (trimethylsilyl)iodide (TMSI), to afford a key interaiediate, namely 5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3^-clpyrimidine (2). This unsubstituted 
thiazolopyrimidine readily reacts with alkylating agents such as alkylhalides, 
arylalkyl halides, and heteroarylalkyl halides, (where L is a good leaving group 

10 such as halo) generally in the presence of a base such as triethylamine or cesium 
carbonate, to effect alkylation at the 6-position to give 6-alkyU 6-arylalkyl and 
6-heteroarylalkyl (R^) thiazolopyrimidines of Formula I (3, wherein R1, r2, and 
r3 are hydrogen). These compounds are especially useful as intomediales to 

2- substittited thiazolopyrimidines (where r2 in Formula I is other flian hydrogen). 
15 For example, the compounds (3) are readily converted to invention esters and 

amides by the general method described above in Scheme 1. 
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Schone 2 



Y\ 2)BiCH,CH l^hj 

J0CH3 y 



3)TMSI 



(2) 
base 

Ar-CHjL 
Het-CHjL 



(HetAr)ArCH- Y 
O 

(3) 



A method of preparing an intermediate that may be used to prepare a 
variety of compounds of Formula I is shown below in Scheme 3. 
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SchemeS 
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2. methyl thioglycolatc 
2. dimethylfonnamide dimethylacetal 




In Scheme 3, a compound of foimula (1) is allowed to react witti NaSH to 
give an intermediate thiol derivative, which is allowed to react with 2- 
5 bromoaceialdehyde dimethyl aceial, followed by acid-catalyzed ring closure of the 
resulting thioether, to give a compound of formula (2). Deprotonation of the 
compound of formula (2) with lithium hexamethyldisilazane (*TiHMDS"). and 
quenching of the resulting anion with methylchloroformate gives a compound of 
formula (4). 

10 Alternately in Scheme 3, the intermediate thiol derivative described ^ve 

may be allowed to react with methyl bromoacetate, and the resulting thioether 
allowed to condense and cyclize with dimethylformamide dimethylacetal to give a 
compound of formula (4). 

Still alternatively in Schane 3. the compound of formula (1) may be 

15 allowed to react with methyl thioglycolatc to give the same intermediate as tfiat 
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obtained by reaction of the thiol derivative described above with methyl 
bromoacetate. This intermediate so fonned may again be allowed to react with 
dimethylfoimamide as described above to give a compound of fonnula (4). 

The compound of fonnula (4) is a conqwund of Formula I wherein r2 is 
CO2CH3, R'^ is benzyl, r1 is methyl, and r3 is H. The compound of formula (4) 
may be converted by conventional means well known to an artisan of ordinary 
skill in organic chemistry to compounds of Formula I independently containing 
esters, amides, or alkynes, to name a few. at r2, aryhnethyl. substituted 
arylmethyl, heteroaryhnethyl, or substimted heteroaiylmethyl, to name a few, at 
r4, and CHO or CH2OH at r1. For example, the compound of formula (4) may 
be converted to a compound of Formula I wherein r2 is an amide as shown below 
in Method 2 of Scheme 4. 



Scheme 4 



Method 1 




1. lithiumhexamethyl 
disilazane 

2. electrophile (RNCO. 
RCHO,orROC(0)a 




E = amide, esta, alcohol 



Method 2 




l.LiOH/HjO 



IRNHj/HOBtfEDC 
or 

2. oxalyl chlorideA^MF 
ihen RNH2/pyridine 
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In Method 2 of Scheme 4, the compound of fonnula (4) is saponified with 
Uthium hydroxide in water, and the resulting carboxylic acid derivative is aUowed 
to couple with an amine of fonnula RNH2. wherein R may be defined as r5 or r2 
(provided r2 is not halo), to give an amide of fonnula (8). The coupling may be 

5 accomplished a number of different ways. Two such ways are using a coupling 
agent such as l-(3-dimethylaminopropyl)-3-ethylcajbodiimide hydrochloride 
("EDAC") and l-hydroxybenzotriazole hydrate ("HOBT") together with the two 
reactants, or by first allowing the intermediate carboxyUc acid derivative reactant 
to react with oxalyl chloride in the presence of a catalytic amount of N,N- 

10 dimethylfonnamide CDMF'), followed by reaction of the resulting acid chloride 
with RNH2 in the presence of pyridine. 

Altemadvely, in Schrane 4, compounds of Formula I wherem r2 is an 
amide, ester, or alcohol may be prepared as shown by Method 1. In Method 1 of 
Scheme 4, a compound of formula (5) may be deprotonated with UHMDS, and 

15 the resulting intermediate anion reacted with an electrophile such as an isocyanate 
(RNCO), an aldehyde (RCHO), or a chloroformate (ROC(O)Cl), wherein R is as 
defined above, to give an amidei alcohol, or ester, respectively of fonnula (6). 

Alternatively the compound of formula (4) prepared according to the 
procedure illustrated in Scheme 3 may be converted to a compound of Formula I 

20 wherein R^ is an amide and R^ is aryhnethyl, substituted aiylmetiiyl, 

heteroarylmethyl, substituted heteroarylmethyl, and further, alkenjtoethyl, 
substituted alkenylmethyl, alkynyl metiiyl, or substituted alkynyhnethyl, as 
illustrated below in Scheme 5. 
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Scheme S 

Method 1 




1. ^OBt/ED 




(12) (11) 



5 ZisHorCOOH 

In Scheme 5, Method 1, the compound of formula (4) may be 
debenzylated and demethylated by reacting it with aluminum chloride to give a 
compound of formula (9). The compound of formula (9) can be allowed to react 
with an amine of formula RNH2, wherein R is as defined above, following the 
10 EDAC procedure described above to give a compound of formula (10). The 

compound of formula (10) may be allowed to react with a compound of formula 
R4acH2L, wherein L is a leaving group such as chloro, bromo, iodo, acetoxy, 
trifluoromethyl sulfonyl, or trifluoroacetyl. and R^aC3l2 is a subset of the set of 
groups defined above for R^ wherein the carbon atom in R^ bonded to the 
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pyrimidine ring nitrogen atom N-^ is a CH2 group, in the presence of a base such 
as cesium carbonate to give a compound of formula (11). 

Alternatively in Scheme 5, Method 2, the order of fimctionalizalion of the 
pyrimidine ring substituent groups r2 and may be reversed from that 

5 described above for Method 1 in Scheme S. 

In Scheme 5, Method 2, a compound of formula (12) may be allowed to 
react with the compound of formula R4acH2L, wherein R"*^ and LX are as 
defined above, first to give an intermediate containing the group R^KH2 for R^, 
followed by conversion to an amide at r2 according to the procedure described 

10 for Scheme 4, Method 1, when Z is H or conversion to an amide at r2 according 
to the procedure described above for Method 1 of Scheme 5 (for the conversion of 
a compound of formula (9) to a compound of formula (10)), when Z is COOH. 

During the synthesis of some of the invention compounds, it may be 
desirable to protect reactive functional groups such as hydroxy, amino, and 

1 5 carboxylic groups, so as to avoid unwanted side reactions. The use of protecting 
groups in synthetic organic chemistry is well-established and is fully described by 
Greene and Wuts in "Protecting Groups in Organic Synthesis" (John Wiley & Son 
Press, ed). Examples of common amino protecting groups include acyl groups 
such as formyl and acetyl, and arylalkyl groups such as benzyl. Typical hydroxy 

20 protecting groups include ether forming groups such as methyl and ethyl, and acyl 
groups such as acetyl and rcrr-butoxycarbonyl (tBOC). Carboxylic acids generally 
are protected as esters, for example 2,2,2-trichloroethyl, tert-huiyU or benzyl. 
These protecting groups are readily cleaved by standard methods where desired. 
Sulfoxides and sulfones of Formula I, wherein X is SO or S02» may be 

25 prepared by oxidation of the corresponding sulfides with one or two equivalents of 
an oxidizing agent such as peracetic acid or meta-chloroperbenzoic acid. 

The following detailed examples furtiier illustrate the synthesis of typical 
invention compounds of Formula I. The examples are representative only and are 
not to be constmed as limiting the invention in any respect. All references cited 

30 herein are incorporated by reference. 
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EXAMPLEl 

6.Benzyl-S,7^oxo-6,7^ydro-5H-lhiazolo[3^]pyriinidine-2-^ 
acid benzyl ester 

l-Benzyl-pyriniidine>2,4,^tnon^ 

5 Step A: Freshly cut sodium metal (15.9 g, 690 mmol) was dissolved in 

100% ethanol, diethylraalonate (53 mL, 349 mmol), and benzylurea (50.33 g, 
335 mmol) were added, and the mixture was heated to reflux. The heat was 
reduced just below reflux, and ethanol (100 mL) was added. The reaction mixture 
was stilted 3 days at just below ethanol reflux and was then allowed to cool. 

10 Water (300 mL) and then 2N HCl (500 mL) were added, and the entire mixture 
was cooled to CC. The resulting solid was coUected by filtration, washed with 
water, and air-dried. Two crops totaling 64.52 g (88%) were obtained. 
CalcdforCiiHioNaOa: 

C, 60.55; H. 4.62; N, 12.84. 

15 Found: C. 60.65; H. 4.61; N, 12.60. 

3-BenzyI-6-chloro-lH-pyrimidiiie-2,4-dlone 

Step B: Phosphorus oxychloride (240 mL) was added in small portions 
over about 0.75 hour to a mixture of l-ben2yl-pyrimidine-2,4,6-trione (47.48 g, 
217 mmol) and watw (10 mL). Upon completing the addition, die reaction 

20 mixture was heated to reflux for 1 hour, then allowed to cool somewhat, then the 
phosphorus oxychloride was removed on the rotaiy evaporator, the resulting 
brown oil was added to ice, and the ice was allowed to slowly melt The resulting 
precipitate was collected by filtration, washed with water, slurried in hexanes, 
collected by filtration, taken up in tetrahydrofuran, dried (magnesium sulfate) 

25 filtered, concentrated, and the resulting solid collected by filtration. The produa 
was obtained in 2 portions; total 38.61g (75.2%). 
Calcd for Ci 1H9CIN2O2: 

C, 55.83; H, 3.83; N, 11.84. 
Found: C, 55.76; H, 3.78; N, 1 1.62. 
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3-Ben2yl-6-(2>dimethoxy-ethyIsulfanyI)-lH-pyriinidine-2,4-dione 

Step C: Ground sodium hydiosuffide hydrate (4.72g, 84 mmol) was added 
to 3-benzyI-6-chloro-lH-pyrimidine-2,4-dione (4.72g, 20 mmol) in 
dimethylfonnamide (20 mL), and the mixture was warmed to 45°C for about 

5 0.25 hour, and then bromacetaldehyde dimethylacetal (1 1 mL, 93 nraiol) was 

added in portions over about 0.5 hour. Hie reaction mixture was stirred 3 days at 
45''C and was tiien partitioned between ethyl acetate (400 mL) and sodium 
bicarbonate solution (200 mL). The layers were separated, and tiie organic layer 
washed with water (200 mL) and brine (100 mL) and dried over magnesium 

10 sulfate. The solution was filtered and concentrated and triturated witii 

hexanes/etiiyl acetate and tiie solid collected by filtration. The solid was dissolved 
in methylene chloride, concentrated and triturated (1:1, hexanes/ethyl acetate), 
filtered and the solid dissolved in methylene chloride, concentrated and triturated 
(1:1, hexanes/ethyl acetate), filtered again to give 1.128 g of product. An 

15 additional 1 .76 g was obtained by chromatogrs^hy of the motiier liquors on silica 
gel using hexanes/ethyl acetate as eluant. Total yield 44.8%. 
CalcdforCi5Hi8N204S: 

C, 55.89; H, 5.63; N, 8.69. 
Found: C, 55.79; H, 5.32; N, 8.63. 

20 6-Ben2yl-thia2oloI3>c]pyrimidlne-5,7-dione 

Step D: To a solution of 3-benzyl-6-(2,2-dimetiiyloxy-etiiylsulfanyl> 
lH-pyrimidine-2,4-dione (1.34 g, 3.83 mmol) in xylene was added 100 mg of 
para-toluenesulfonic acid. The resulting solution was refluxed for 5 hours while 
removing methanol using a Dean-Stark trap. The reaction was then cooled to 

25 room tempnatuie and purified using fiash chromatography to give the dedred 

product as a white solid (1.01 g, 100%). Rf = 0.26 (1:1 hexane/EtOAc); NMR 
(CDCI3) 6 7.20-7.55 (m, 5H), 6.47 (d, IH, d = 4.6 Hz), 6.00 (s. IH), 5.18 (s, 2H); 

MS (ACPD, m/z 259.1 (M++1). 
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6-Beiizyl-5,7.dioxo-6,7Mlihydro.5H-tliiazoloI3^1pyriinidlne-2^a^ 

add benzylester 

Step E: To a solution of diisopropylamine in THF (5 mL) at QPC was 
added n-BuLi (1.6 M, 0.15 mL. 0.24 mmol), and the resulting solution was stiired 

5 at O'C for 10 minutes and cooled to -TS'C. A solution of 6-benzyl- 

thiazolo[3^-c]pyrimidine-5.7-dione (52 mg, 0.2 mmol) in THF (5 mL) was 
added, and the resulting solution was stirred at -78' C for 30 minutes. Neat 
benzylchloroformate (0.041 g, 0.24 mmol) was added dropwise, and the reaction 
was quenched by addition of NH4CI after 30 minutes at -78" C. After extraction 

10 with EtOAc, die organic layers were combined and washed witii brine, dried, 
filtered and concentrated in vacuo. The residue was purified using flash 
chromatograpy to give the deshed product as a yeUowish solid (became white 
after trituration with 1:1 hexane/EtOAc, 0.014 g, 18%). 
Rf = 0.54 (1:1 hexanemtOAc); iH NMR (CDCI3) 6 7.84 (s, IH), 6.92-7.18 (m, 

15 lOH), 5.64 (s. IH), 5.00 (S, 2H). 4.82 (s, 2H); MS (ACPI), m/z 392.0 (M++1). 

EXAMPLE 2 

6.Benzyl-8-methyl-5,7.dioxo-6,7^ihydro.5H-thiazolo[3^]pyrimidine- 
2-carboxyIic add benzyl ester 

l-BenzyI-5-methyl-pyrimldine-2,4,6-trione 

20 Step A: Sodium metal (7.68 g, 334 mmol) was dissolved in 100% ethanol 

(500 mL), benzylurea (25.12 g, 168 mmol) and diethylmethyl malonate (29 mL, 
169 mmol) were added, and die mixture was heated at just below ethanol reflux 
overnight. The reaction mixture was concentrated to remove etiianol, water 
(200 mL), and 1 N hydrochloric acid (350 mL) were added and an oil separated. 

25 The oil would not crystallize and could not be purified by chromatogr^hy. The 
oil was treated with ethanol/sodium ethoxide. (400 mU7.4 g, 322 mmol) 
overnight at just below ethanol reflux and was worked up as before to give an oil 
that would not crystallize. This material was used directly in the next step. 



3.Beiwyl-6-chloro-5-methyMH-pyrimidine-2,4-dione 
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Step B: The erode pyrimidinedione from above was taken up in 
tetrahydrofuian (about 10 mL), water (5 mL) was added, concentrated to remove 
tetrahydrofiiian. and phosphorous oxychloride (1 10 mL) was added in portions 
over about 45 minutes. Then the mixture was heated at reflux for 2 hours, stirred 

5 at room temperature overnight, then the phosphorous oxychloride was removed on 
the rotary evaporatory. Crushed ice (about 300 g) was added, and the mixture was 
allowed to slowly warm to room temperature and the resulting dark oil solidified 
on standing. The solid was collected by filtration, washed with water, taken up in 
tetrahydrofuran, dried over magnesium sulfate, filtered and concentrated to a 

10 brown solid. The solid was triturated with hexanes/ethyl acetate, 1:1. v/v, 

collected by filtration, and washed with hexanes. The product was obtained in 
4 portions; total 14 g.(33.2% for the 2 steps). 

3-Beiizyl-6-(2,2^imethoxy-ethylsulfanyl)-5.methyl-H-pyrimidine.2,4.dione 
Step C: The procedure for Example 1, Step C, was used starting with 
15 3.benzyl-6-chloro-5-methyl-lH-pyrimidine-2,4-dione (5.0 g, 20 mmol) from 

Step B, sodium hydrosulfide hydrate (5.06 g. 90.4 mmol), and teomoacetaldehyde 
dimethylacetal (13 mL, 1 10 mmol) to give 3-benzyl-6-(2,2-dimethoxy- 
ethylsulfanyl)-5-methyl-H-pyrimidine-2.4-dione in two portions; total 2.57 g. 

(38%). 

20 Calcd for C16H20N2O4S: 

C, 57.13; H. 5.49; N, 8.33. 
Found: C, 57.30; H, 5.50; N, 8.78. 

d.Beii2yl-8-methyl-thia2olo[3^]pyrlmidine.5,7-dione 

Step D: The thioether acetal, 3-benzyl-6-(2,2-dimethoxy-ethylsulfanyl)- 
25 5.methyl-H-pyrimidine-2,4-dione, (0.95 g. 2.8 mmol), was treated according to 
the procedure for Example 1. Step D to give the product. 6-benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5.7-dione (0.622 g) as a light tan soUd (80.8%). 
Calcd for C14H12N2O2S: 

C, 61.75; H, 4.44; N, 10.29. 
30 Found: C. 61.63; H, 4.51; N, 10.19. 
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6.Beiizyl-8-methyl-5,7^ioxo^,7^ydro.5H-tliia2olol3>c]py^ 

2-carboxylic acid benzyl ester 

Step E: 6-Benzyl-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (0.262 g, 

0.96 mmol) from Step D was taken up in tetrahydiofuran (25 mL), and Uthium 

hexamethyldisilazane (1.3 mL, 1 M in tetrahydiofuran. 1.3 mmol) was added at - 

TS'C. and the reaction was allowed to proceed for .3 minutes, then benzyl 

cMoroformate (0.5 mL, 3.5 mmol) was added, and the reaction was stirred for 

10 minutes at -78'C, ammonium chloride solution (4 mL) was added, and the 

reaction mixture was allowed to warm until the ice in the flask melted. The 

reaction mixture was partitioned between ethyl acetate (200 mL) and brine 

(100 mL) . The layers were separated, the organic layer was dried over 

magnesium sulfate, filtered, and concentrated. The residue was chromatographed 

on siUca gpl using hexanes/ethyl acetate, 6:4, v/v as eluant to give the product in 

2 portiions, 0.158 g (40.5%) 

Calcd for C22H18N2O4S: 

C, 64.92; H, 4.31; N, 6.63. 

Found: C, 65.01; H, 4.46; N, 6.89. 

EXAMPLES 

6-Benzyl-5,7.dioxo-6,7.dihydro-5H.thiazolo[3>c]pyrimldlne-2-carboxyUc 
add pyridin-4-yImethyI ester hydrochloride 

6-Beiizyl-5,7-dioxo-6,7^ihydro.5H.thiazolo[3^1pyrimidine.2-airboxyUc 

acid methyl ester 

Step A: The product from Example 1, Step D (0.518 g, 2.0 mmol), was 
reacted according to the procedure of Example 2. Step E, using methyl 
chlorofonnate (3.0 mL. 39 mmol) in the place of benzyl chloroformate to give the 
product, 6-benzyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxyUc add methyl ester ( 0.084 g). An additional 0.26 g of impure product 
was also obtained (Total yield 54.2%). 1 
Calcd for C15H12N2O4S: 

C, 56.95; H, 3.82; N, 8.86. 
Found: C, 56.87; H, 3.75; N, 8.61. 
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6-Benzyl-5J-dioxo-6J-dihydto-5H-Mazolo[3^-c]pyrimidine- 
2-caiboxylic acid methyl ester may also be obtained accoiding to the f oUowing 
{irocedure. 

Step A-l:The product from Example 1. Step B. namely 3-ben2yl-6-chloro- 
5 iH-pyrimidine-2,4-dione. (23.7 g, 100 mmol). methyl thioglycolate (1 1 mL. 

130 mmol), and dimethylfonnamide (100 mL) was heated at 55«C for 1 hour, then 
triethylamine (15 mL, 108 mmol) was added and the mixture heated at 70'»C for 
2 hours then stirred 3 days at room temperature, ^4o^e methyl thioglycolate 
(4.3 mL, 50 mmol) and triethylamine (4.5 mL, 32 mmol) were added, and the 
10 mixture was heated at TO-^C for 1 hour. The volatiles were removed on the rotary 
evq)orator at 80'C. The residue was partitioned between ethyl acetate (400 mL) 
and water (400 mL), and the layers were separated. The organic layer was washed 
with 10% citric acid solution (100 mL). and brine (100, mL). dried over 
magnesium sulfate, and filtered and concentrated. The aqueous washes were back- 
15 extracted with ethyl acetate (400 mL). the organic layer washed with brine 

(100 mL), dried, and the organics combined and concentrated to a yeUow soUd. 
Trituration with hexanes/ethyl acetate and collection by filtration gave 
3-(l-benzyl-2,6-dioxo-l,2,3,6-tetrahydro-pyrimidin-4-ylsulfanyl)-aceticacid 

methyl ester, 18.6 g, (61%); MS (APCI+), m/z (%): 307(100), 275(40). 
20 Step A-2: To a solution of 3-(l-benzyl-2,6-dioxo-l,2,3,6-tetrahydro- 

pyrimidin-4-yl8ulfanyl>acetic acid methyl ester (6.12 g, 20 nunol) and 
tetrahydrofuran (250 mL) at 50*C was added dropwise dimethylformamide 
dimethylacetal (6 mL, 45 mmol). and the mixture was stined at SO'C for 0.5 hour 
and then was heated on the rotary evaporator (no vacuum) at 70'C until aU the 

25 solvent boiled off. Tetrahydrofuran (200 mL) was added, and the mixture stined 
overnight at room temperature. Dioxane (50 mL) was added and then the reaction 
mixture concentrated to a viscous oil. The oil was filtered through siUca gel 
(70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v to give the product, 6-benzyl- 
5.7-dioxo-6.7-dihydio-5H-thiazolo[3,2-c]pyrimidine-2-caTboxylic add methyl 

30 ester, 2.94 g (46%). MS (APa+). m/z (%): 317(100), 259(10). 
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6.Benzyl.5,7.dioxo-6,7-dmydro.SH.thia2olo[3>c]pyriiiiidine.^^ 
add 

Step B: The product from Example 3, Step A. namely 6-benzyl-5,7-dioxo- 
6.7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-cart)Oxylic acid methyl ester, 

5 (0.226 g, 0.71 mmol) was taken up in methanol (5 mL), and tetyrahydrofuran 
(5 mL) and 1 M sodium hydroxide solution (0.8 mL, 0.8 mmol) was added at 
room temperature, and the solution turned orange. Water was added until the 
volume reached about 25 mL, and no cloudiness occurred. The reaction mixture 
was allowed to stand about 10 minutes and was then poured into a sepaiatory 

10 funnel containing ethyl acetate (200 mL). brine (100 mL). and 1 N HCl solution 
(3 mL). The layers were separated, dried over magnesium sulfate and 
concentrated to a yellow solid. The soUd was triturated with hexanes/ethyl acetate 
and the insoluble portion collected by filtration (0.093 g) (44%). This was used 
directly in the next step. 

15 6-Ben2yl-5,7.dioxo-6,7-dihydro-5H.thiazoio[3;^c]pyrimidine.2-carboxyUc 

add pyridiii-4-ylmethyl ester hydrodiloride 

Step C: The product from Example 3, Step B, namely 6-ben2yl-5,7-dioxo- 
6.7-dihydro-5H-thiazolo[3.2-c]pyrimidine-2-cari)oxyUc acid (0.084 g, 
0.28 mmol), 4-pyridinemethanol (0.082 g, 0.75 mmol), 4-dimethylaminopyridine 

20 (0.014 g, 0. 1 1 mmol), and dichloromefliane (5 mL) were stirred at room 

temperature and dicyclohexylcari)odiimide (0.059 g, 0.29 mmol) was added all at 
once, and the reaction mixture was cooled to 0°C. The reaction mixture was 
allowed to slowly warm to room temperature and was stirred overnight. The 
reaction mixture was concentrated to dryness, chromatographed on silica gel using 

25 ethyl acetate as eluant, the product-containing fitactions combined and 

concentrated, and triturated. Dicyclohexylurea was presoit. The solid was takra 
up in tetrahydrofuran (about 3 mL), and HCl gas in etho" (1 M, 1 mL, 1 mmol) 
was added and a precipitate formed. The mixture was concentrated to dryness, 
tetrahydrofuran (about 7 mL) was added and the insoluble portion collected by 

30 filtration and washed with tetrahydrofuran and air dried- The product, 6-ben2yl- 
5,7-dioxo-6,7-dihydro-5H-tiuazolo[3,2-c]pyrimidine-2-carboxylic add pyridin- 
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4-ylinethyl ester hydrochloride was obtained as a Ught yellow soUd (0.0396 g). 
(33%). 

Calcd for C20H15N3O4S HCl: 

C, 55.88; H, 3.75; N, 9.77. 
Foun± C. 55.49; H, 3.92; N, 9.60. 

EXAMPLE 4 

6.Benzyl-5,7-dioxo-6,7<lihydro.SH.tliiazoloP^c]pyriimdin^^ 

acid benzylamide 

To a solution of the product from Example 1, Step D, namely 6-ben2yl- 
thiazolo[3>c]pyrimidine-5,7-dione, (550 mg, 2.13 nmiol) in THF (5 mL) was 
added liN(TMS)2 (3.0 mL. 1.0 M, 3.0 mmol), and the resulting solution was 
stnred at -78*0 for 30 minutes. Neat benzylisocyanate (0.34 mL, 2.77 mmol) was 
added dropwise, and the reaction was stirred at -78''C for 30 minutes and 
quenched by addition of NH4CI solution. After extraction with EtOAc, the 
organic layers were combined and washed with brine, dried, filtered and 
concentrated in vacuo. The residue was purified using flash chromatography to 
give the desired product as a yellowish solid (became white after trituration with 
1:1 hexane^tOAc, 0.123 g, 15%). Rf = 0.35 (1.1 hexanemtOAc); iRNMR 
(dg-THF) 5 8.16 (s. IH), 7.99 (S. IH), 7.06-7.32 (m. lOH). 5.88 (S. IH), 4.96 (S. 

2H), 4.38 (d, 2H, J = 5.6 Hz); MS (ACPI), m/z 392.4 (M++1). 
Calcd for C21H17N3O3S 1: 

C, 64.44; H, 4.38; N, 10.73. 
Found: C, 63.95; H, 4.46; N, 10.72. 

EXAMPLE5 

6.Benzyl-2^1-hydroxy-3-phenyl-propyl)-thiazolo[3^]pyriinidine-S,7-dione 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (720 mg, 2.79 ramol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (3.91 mL, 1.0 M, 3.91 mmol), and the 
resulting solution was stirred at -78°C for 30 minutes. Neat hydrocinnamaldehyde 
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(0.5 mL, 2.77 mmol) was added dropwise, and the reaction was stined at -78'C 
for 30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatogr^y to 
give the desired product as a yellowish dl (450 n^g, 45%). Rf = 0.60 
(1:1 hexane/EtOAc); ^HNMR (dg-THF) -7.47 (d, IIH). 5.92 (S. IH), 5.14 (S. 
2H), 4.64 (t, IH), 2.70 (m. 2H), 2.01 (m, 2H); MS (ACPI), m/z 393.0 (M++1). 

EXAMPLE6 

6-Benzyl-S,7-^ioxo-6,7-dihydro-5H-lliiazolo[3,2-c]pyriimdine-2^ 

add biphenyl-4-ylaniide 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
thiazolo[3,2-c]pyriniidine-5,7-dione (380 mg, 1.47 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.2 mL, 1.0 M, 2.2 mmol), and the resulting 
solution was stirred at -78''C for 30 minutes. Neat 4-biphenyIisocyanate (507 mg, 
2.06 mmol) was added dropwise, and the reaction was stirred at -78°C for 
30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtraed 
and concentrated in vacuo. The residue was purified using flash chromatography 
to give the desired product as a white solid, 0.400 g (60%). Rf = 0.80 

(1:1 hexane/EtOAc); iHNMR (DMSO) 8 10.61 (s, IH), 8.90 (S, IH), 
7.21-7.90 (m, lOH), 6.26 (S. IH). 5.13 (S, 2H); MS (ACPI+), m/i 454.2 (M++1). 

EXAMPLE7 

6-Beiizyl-2-Chydroxy-phenyl-methyl)-thiazolo[3^c]pyrimidme-5,7-dione 

To a solution of the product from Example 1, Step D, namely 6-ben2yl- 
25 thia2olo[3,2-c]pyrimidine-5,7-dione (490 mg, 1.90 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.66 mL, 1.0 M, 2.66 mmol), and the 
resulting solution was stirred at -78''C for 30 minutes. Ben?aldehyde (039 mL, 
3.80 mmol) was added dropwise, and the reaction was stined at -78'*C for 
30 minutes and quenched by addition of NH4CI solution. Aft^ extraction with 



10 



15 



20 



wo 02/064599 



PCT/IB02/00313 



-74- 

EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromalograpy to 
give the desired product as a yeUowish oU (200 mg, 29%). Rf = 0.31 
(1:1 hexanemtOAc); IrNMR (dg-THF) 5 7.47 (d, lOH). 5.92 (S. IH), 5.14 (S. 
5 2H); MS (ACPD./n/z 365.0 (M++1). 

EXAMPLES 

6-Beiizyl.2-(3-phenyl-propionyl)-thia2olo[3^c]pyriniidine.5,7-dione 

To a solution of 6-benzyl-2-(l-hyd^oxy-3-phenyl-propyl)- 
thiazolo[3,2-c]pyri^lidine-5.7-dione (230 mg, 0.59 mmol) in toluene was added 

10 activated Mn02 (10 equivalents). The reaction was refluxed for 30 minutes while 
removing water using a Dean-Stark trap. The reaction was then cooled to room 
temperature and purified usmg flash chromatography to give the desired product 
as a yellow solid (190 mg, 83%). Rf = 0.30 (2:1 hexane^tOAc); iRNMR 
(CDCI3) • 8.24 (s,. IH), 7.20-7.55 (m, lOH). 5.96 (s, IH), 5.13 (s, 2H), 2.98 (m, 

15 4H); MS (ACPI+), m/z 381.2 (M++1). 



EXAMPLE 9 

6-Benzyl-5,7.dloxo-6,7-dihydro-5H-tliiazolo[3^c]pyrinMdine-2-carboxyIfc 
acid (pyridin-4>ylmethyl)-amide hydrochloride 

The product from Example 3, Step B, namely 6-benzyl-5,7-dioxo- 
20 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid, (0.280 g, 
0.93 mmol), 4-aminomethylpyridine (0.149 g, 1.38 mmol), 
l-hydroxybenzotriazole hydrate (0.130 g, 0.96 mmol), dichloromethane (40 mL) 
and dimethylfomiamide (about 3 mL) were stirred at O'C, and 
dicyclohexylcari)odiimide (0.204 g, 0.99 namol) was added all at once, and the 
25 reaction mixture was stiired overnight at room tempwature. The reaction mixture 
was concentrated to dryness with minimal heating, partitioned between ethyl 
acetate (about 400 mL) and sodium bicarbonate solution. The layers were 
separated, and the organic layer was washed with brine, dried ova- magnesium 
sulfate, filtered, and concentrated. The residue was filtered through silica gel 
30 (70-230 mesh) using tetrahydrofuran as eluant. The product-enriched fractions 
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were taken up in tetrahydrofuran and treated with excess hydrogen chloride gas i 
diethyl ether. The mixture was concentrated to dryness, and diethyl ether was 
added and the insoluble material coUected by filtration. The soUd was washed 
with tetrahydrofuran and dried in vacuo to give the product, 0.055 g. 
5 CalcdforC20Hi6N4O3SiHClH2O: 
C, 54.50; H, 433; N, 12.46. 
Found: C, 54.66; H, 4.19; N, 12.08. 



EXAMPLE 10 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^]pyrimld^ 

2- carboxylic acid 3-fluoro-beii2ylamide 

The product from Example 2, Step D, namely benzyl-8-methyl- 
thiazolo[3.2-c]pyrimidine-5,7-dione, (0.276 g (crude), 1.01 mmol) was taken up in 
tetrahydrofuran (40 mL) and the solution cooled to -70°C. A solution of 1 M 
litfiiumhexamethyldisilazane in tetrahydrofuran (1.5 mL, 1.5 mmol) was added. 
The reaction mixture was stirred f ot 3 minutes at -69"C, and then neat 

3- flubroben2yl isocyanate (0.3 mL, 2.3 mmol) was added all at once. The mixture 
was stined 12 minutes at -70'C. The reaction was quenched with ammonium 
chloride solution and partitioned between ethyl acetate (200 mL) and sodium 
bicarbonate solution. The layers were separated, the organic layer washed with 
brine, dried (magnesium sulfate) and concentrated to an orange oil. The oil was 
chromatographed on siUca gel (70-230 mesh) using 7:3, then 2:1. hexanes/ethyl 
acetate then ethyl acetate as eluant. The product enriched fractions were 
concentrated and chromatographed again using 7:3, hexanes/ethyl acetate as 
eluant The product was obtained upon trituration with diethyl ether/hexanes, 
0.0085 g. IH-NMR (CDCI3) 5 7.95 (s. IH), 7.37 (d, 2H). 7.2-7.4 (m. 5H), 7.26 (d, 
IH), 7.01 (bd, IH), 6.47 (bt, IH), 5.14 (s. 2H), 4.54 (d, 2H), 1.98 (s, 3H). 
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EXAMPLE 11 

6-Beiizoyl-5,7-dioxo-6,7-dihyditHSH-thiazoIo[3^c]pyrim 
acid benzylamide 

(2,6-dioxo-l»2^,6-tetrahydn)pyriinidine-4-yl-siilfanyl) 
5 dimethylacetal 

Step A: A suspension of 6-chloro-lH-pyrimidine-2,4-dione (10.0 g, 
68.3 mmol) was suspended in dimethylfonnamide (80 mL) at 40^C. The heat 
source was removed, and ground sodium hydrogen sulfide (17.3 g, 308 mmol) 
was added in portions. The temperature was maintained at 40''C for 30 minutes, 

10 then bromoacetaldehyde dimethylacetal (36 mL, 308 mmol) was added The 

suspension was stirred and heated at 40^C for 18 hours. At the end of the reaction 
time, the dimethylfonnamide was removed by vacuum distillation. The residue 
was triturated with ethyl acetate (100 mL) for 1 hour. The resulting solid was 
isolated by filtration. The solid was triturated with water (100 mL), filtered, and 

15 rinsed with water. The sohd was dried in a vacuum at 50®C for 18 hours to give 
5.90 g (37%) of (2,6-<iioxo-l,2,3,6-tetrahydix>pyrimidine-4-yl-sulfanyl>- 
acetaldehyde dimetiiyl acetal, IR- NMR (DMSO-rf^) 6 11.22 (s, IH), 10.92 (s, 

IH), 5.43 (s, IH), 4.53 (t,lH), 3.31 (d, 3H), 3,27 (d,3H), 3.18 (d, 2H); MS 
(APCI-)m/2 231, 199, 143. 

20 Thiazolo[3;2-c]pyrimidine-5,7-dione 

Step B: To a suspension of (2,6-dioxo-l,23,6-tetrahydropyrimidine-4-yl- 
sulfanyl)acetaldehyde dimethyl acetal (5.90 g, 25.4 mmol) in acetonitrile 
(400 mL) was added trimethylsilyl iodide (7.2 mL, 50.6 mmol). The mixture was 
refluxed for 4 hours. The mixture was cooled (ice bath) and isolated by filtration. 

25 The solid was rinsed twice with cold acetonitrile, then vacuum dried at 40^C to 
give 4.08 g (96%) of thiazolo[3,2-clpyrimidine-5,7-dione. 
iH-NMR PMSO^^) 5 11.48 (s, IH), 7.55 (d, IH), 6.94 (d, IH), 5.97 (s, IH); 
MS (APCI+) 113/2 169. 
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6-Beii2oyl-thiazolo[3^c]pyriiiildine-5,7-dione 

Step C: To a suspension of thia2olo[3Mpyriimdine-5,7-dione (0.506 g, 
3.01 mmol) in tetrahydrofuran (20 mL) was added diisopropylethylamine 
(0.78 mL, 4.5 nunol) foUowed by benzoyl chloride (0.52 mL, 4.5 mmol). The 
mixture was stirred at room temperature for 22 hours. The reaction was filtered, 
and the isolated soHd rinsed with ethyl acetate. The combined filtrate was washed 
with aqueous sodium bicarbonate, dried (Na2S04), and evaporated to an oil. The 
oU was triturated (hexane:ethyl acetate, 1:1). The resulting soHd was purified by 
flash chromatography (silica gel, dichloromethaneiethyl acetate, 17:3) to give 
336 mg (41%) of product TLC Rf = 0.42 (CH2Cl2:EtOAc, 9:2); iH- NMR 
(PMS0-d5) 8 8.05 (d, 2H). 7.76 (q. IH). 7.65 (d. IH). 7.55-7.64 (m, 2H), 7.08 (t. 
IH), 6.24 (s, IH); MS (APa+) m/z 273. 189, 169. 
Calcd for C13H8N2O3S: 

C, 57.35; H, 2.96; N, 10.29. 
Found: C, 57.39; H, 2.62; N. 10.09. 

6-Beiizoyl-5,7-dioxo-6,7-dihydi^5H-thiazolo[3^c]pyriinidine-2-carboj^^^ 

acid benzylamide 

Step D: Lithium hexamethyldisilazane (1.7 mL, 1 M in THF, 1.7 nunol) 
was added to a solution of 6-benzoyl-thiazolo[3,2-c]pyrimidine-5,7-dione 
(0.319 g, 1.14 mmol) in tetrahydrofuran (25 mL), under nitrogen at -72*'C. After 
3 minutes, benzyl isocyanate (0.49 mL, 4.0 nnmol) was added. The reaction was 
stirred 15 minutes, then aqueous ammonium chloride was added and the reaction 
allowed to warm to room temperature. The reaction was partitioned between 
EtOAc and water. The organic layer was washed with brine, dried (Mg SO4), and 
evaporated to a glass. The residue was triturated with hexane:EtOAc, 1:1. and die 
resulting solid was chromatrographed on silica gel eluting with h^anes:THF, 1:1. 
TTie isolirted product was tritorated with dietiiyl ettier to ^ve 81 mg (18%) of 
6-benzoyl-5,7Kiioxo-6,7-dihydro-5H-tiiia2olo[3a-<]pyriinidine-2-caiboxyHcacid 

benzylamide: mp 204-207T (dec.); TLC Rf = 0.34 (CH2Cl2:EtOAc 95); 
iH-NMR (DMS0-d(5) 5 9.37 (t, IH), 8,53 (s. IH). 8.08 (d. 2H), 7.58 (t, 2H), 
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7.35-7.23 (m, 5H). 6.28 (s, IH). 4.42 (d. 2H); MS (AP-) m/z 404, 323. 300, 271, 
257,231. 

Calcd for C20H15N3O4S: 

C, 62.21; H. 3.73; N, 10.36. 
Found: C, 62.09; H. 3.82; N. 9.93. 

EXAMPLE 12 

6-(3,4-Dichloroben2yl)-5,7-dioxo-6,7-dmydi^5H-thiazolo[3^c]pyrii^^ 
2'carboxylic acid ben^Iamide 

6-(3,4-Dichloroben^l)-thiazoIo[3^c]pyriiiiidine-5,7-dione 

Step A: To a solution of thiazolo[3,2-c]pytiinidine-5,7-dione (1.0 g, 
5.95 mmol) in dimethylformamide (20 mL) was added cesium carbonate (2.9 g, 
9.1 mmol). The mixture was stirred at room tempwature for 15 minutes. To the 
mixture was added 3,4-dichiorobenzyl chloride (1.2 mL, 8.9 mL) and die reaction 
stirred at room temperature for 20 hours. The dimethylformamide was removed by 
vacuum distillation at 60*C. The residue was triturated with EtOAc. The filtrate 
was evaporated, and the resulting solid was purified by flash chromatogr^hy on 
silica gel eluting with CH2Cl2:EtOAc, 19:1 to give 1.252 g (64%) of 
6-(3,4-Dichlorobenzyl)-thia2olo[3,2-c]pyrimidine-5,7-dione.TLC 
Rf = 0.30 (CH2Cl2:EtOAc 19:1); iH-NMR (DMSO-d^) 6 7.61 (d, IH), 7.56 (s, 
IH), 7.54 (d, IH), 7.28 (d, IH), 7.00 (d. IH), 6.19 (s, IH), 4.99 (s, 2H); MS 
(APCI+) m/z 331, 329. 327. 

6-(3,4-Dichlorobenzyl)-5,7-dioxo-6,7-dihydi^5H-thia2olo[3^1pyrimidine- 

2-carboxyIic add ben^lamide 

Step B: Lithium hexamethyldisilazane (0.7 mL, 1 M in THF, 0.7 mmol) 
was added to a solution of 6-(3,4-dichlorobenzyl)-thia2olo[3.2-c]pyriniidine- 
5,7-dione (0.233 g, 0.68 mmol) in tetrahydrofuran (10 mL). und^nitrogra at 
-72°C. After 3 minutes benzyl isocyanate (0.25 mL, 2.0 mmol) was added. The 
reaction was stirred 15 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to warm to room temperature. To die reaction was added 



WO02/064S99 



PCT/IB02/00313 



-79- 

EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
CNa2 SO4), and evaporated to an oU. The residue was triturated with 
hexanedBtOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatiographed on silica gel dating with hexane£tOAc, 1:1. The isolated 

5 product was triturated with diethyl ether and dried in vacuum at 45*C to give 
18 mg (5.6%) of 6-(3.4-dichloroben2yl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid benzylamide: mp 216-217* C; TLC 
Rf =0.23 (hexane£tOAc. 1:1); IH-NMR (DMSO-d^) 5 9.34 (t. IH), 8.50 (s. IH). 
7.56 (s. IH), 7.54 (d, IH). 7.35-7.25 (m, 6H). 6.22 (s. IH), 4.99 (s, 2H), 4.41 (d, 

0 2H); MS (APa+) m/z 463, 462, 460, 329, 327, 233. 
Calcd for C21H15CI2N3O3S: 

C, 54.79; H, 3.28; N, 9.13. 
Found: C, 54.71; H, 3.06; N, 8.93. 

EXAMPLE 13 

L5 6.(4-Chloroben2yl)-5,7.dioxo-6,7.dihydro-5H-thiazolo[3^c]pyriniidme- 
2-carboxyIic acid benzylamide 

6-(4-Chlorobenzyl)-thiazolo[3,2-c]pyrimidine-5,7-dione 

Step A: To a solution of thiazolo[3,2-c]pyrimidine-5,7-dione (0.505 g, 
3.00 mmol) in dimethylformamide (10 mL) was added cesium carbonate (1.47 g, 

20 4.5 mmol). The mixture was stirred at room temperature for 20 minutes. To the 
mixture was added 4-chlorobenzyl chloride (0.725 g, 4.5 mL) in 
dimethylformamide (2 mL), and the reaction was stirred at room temperature for 
23 hours. The dimethylformamide was removed by vacuum distillation at 60**C 
The residue was triturated with EtOAc. The filtrate was evaporated, and the 

25 resulting solid was purified by flash chromatography on silica gel eluting with 
CH2Cl2:EtOAc, 9:1 to give 437 mg (50%) of 6-(4-chlorobenzyl)- 
thiazoloI3,2-c]pyrimidine-5,7-dione: mp 152-153.5; TLC 
Rf = 0.51 (CH2Cl2:EtOAc 17:3); Ifl-NMR (DMSO-d5) 6 7.60 (d, IH), 
7.36-7.7 JO (m. 4H), 7.00 (d, IH), 6.19 (s, IH), 4.99 (s, 2H); MS (APCI+) m/z 

30 296,295,294,293. 
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Calcd for C13H9CIN2O2S: 

C, 53.34; H, 3.10; N, 9.57. 
Found: C, 53.22; H, 3.31; N, 9.31. 

<H(4-Chlorobei«yl)-5,7-dioxo.6,7-dihydro-5H-thia2olo[3^]pyriiiiidm 

5 2-carboxylic add beiu^lamide 

Step B: Lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) 
was added to a solution of 6-(3,4-dicWoiobenzyl>thiazolo[3,2-c]pyriinidine- 
5,7-dione (0.188 g, 0.64 mmol) in tetrahydiofuran (20 mL) undw nitrogen at 
.72*C. After 3 minutes benzyl isocyanate (0.28 mL, 2.2 mmol) was added. The 

10 reaction was stined 20 minutes, then aqueous anomonium chloride was added, and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
(Na2 SO4) and evaporated to foam. This was chromatrographed on silica gel 
eluting with hexane:EtOAc, 1:1. The isolated product was triturated twice with 

15 diethyl ether and dried in vacuum to give 108 mg (39%) of 6-(4-chlorobenzyl> 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine.2-cari)oxylicacid 

benzylamide: mp >220° C; TLC Rf = 0.18 (hexane:EtOAc, 1:1); ^H-NMR 
QMSChde) 5 9.34 (t, IH), 8.50 (s. IH), 7.35-7.23 (m, 9H), 6.22 (s, IH), 4.99 (s, 
2H). 4.40 (d, 2H); MS (APa+) m/z 428, 426, 295, 293, 233. 
20 CalcdforC2iHi6ClN303S: 

C, 59.22; H, 3.79; N, 9.87. 
Found: C, 59.18; H, 3.37; N, 9.34. 

EXAMPLE 14 

6.(4-Chloroben2yI).5,7-dioxo-6,7.dihydro-5H.thiazolo[3^3pyrimidine- 
25 2-carboxylic add 3,4Hlichlorobenzylamide 

Lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) was 
added to a solution of 6-(4-chlorobenzyl)-thia2olo[3,2-c]pyrimidine-5,7-dione 
(0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL), under nitrogen at -72°C. After 
3 minutes 3,4-dichloroben2yl isocyanate (033 naL, 2.2 mmol) was added. The 
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leaction was stined 15 minutes, Aen aqueous ammonium chloride was added and 
the reaction allowed to wann to room tanpetature. To Ae reaction was added 
EtOAc (50 mL). The water layer was removed and the wganic layer was dried 
(Na2 SO4) and evaporated to an oil. The residue was triturated with 

5 hexane:BOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatrogrsq)hed on silica gel eluting with hexane£tOAc, 1:1. The isolated 
product was triturated with diethyl ether and dried in vacuum at 45X to give 
77 mg (24%) of 6-(4-chlorobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrinudine-2-carboxylic acid 3,4-dichIaro-benzyIanMde: 

10 mp 218-219' C; TLC Rf = 0.26 (CH2Cl2-.EtOAc 17:3); IH-NMR (DMSO-d^) 6 
9.37 (t. IH). 8.48 (s. IH), 7.60 (d, 1H),7.55 (s.lH), 7.36-7.27 (m, 5H), 6.23 (s, 
IH), 4.99 (s. 2H), 4.40 (d, 2H); MS (APa+) m/z 497, 495, 493. 303, 301, 295, 
293. 

Calcd for C21H14CI3N3O3S: 
15 C, 50.98; H, 2.85; N, 8.49. 

Found: C, 51.29; H, 2.86; N, 8.35. 

EXAMPLE 15 

6.(4-Pyridylmethyl)-5,7-dioxo.6,7-dihydro-5H-thiazolo[3^c]pyrimidine. 
2-carboxylic acid benzylamide hydrochloride 

20 6-(4-Pyridylmethyl)-thiazolo[3^c]pyriniidine-5,7^one 

Step A: To a solution of thiazolo[3,2-c]pyrimidine-5,7-dione (0.505 g, 
3.00 nunol) in dimethylformamide (20 mL) was added sodium hydride (039 g, 
9.7 mmol, 60% oil dispersion) in small portions ovra: 20 minutes. Over a 1-hour 
period, 4-bromomethylpyridine hydrobromide (0.92 g, 3.6 nunol) was added. ITie 

25 reaction was stirred at room temperature for 90 minutes. The dimethylformamide 
was removed by vacuum distillation at eCC. The residue was triturated with 
tettahydrofuran (50 mL) for 16 hours. The mixture was filtaed. The filtrate was 
evaporated, and the resulting solid purified by chromatography on silica gel 
eluting with CH2Cl2:THF, 2:1. Hiere was recovered 277 mg (33%) of deared 

30 product: mp 174-176* C; TLC Rf s 0.24 (CH2Cl2:THF 2:1); ^H-NMR (DMSO- 
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d^) 6 8.45 (d, 2H), 7.61 (d. IH), 7.24 (d, 2H), 7.01 (d, IH). 6.21 (s. IH). 5.03 (s, 

2H); MS (AP+) m/z 260. 

Calcd for C12H9N3O2S -0.2 H2O: 

C, 54.83; H, 3.60; N, 15.98. 
5 Found: C, 55.10; H. 3.60; N, 15.77. 

6-(4-Pyridylmethyl>5,7-^ioxo-6,7-dibydro-5H-thiazolo[3;2K:]p3vj^ 
2-carboxyUc add benzylamide 

Step B: Lithium hexamethyldisilazane (0.59 mL, 1 M in TEIF, 0.59 mmol) . 
was added to a solution of 6-(4-pyridylmethyl)-thia2olo[3^-c]pyriinidine- 

10 5,7-dione (0.100 g, 0.39 mmol) in tetrahydrofuran (15 mL), under nitrogen at 

-72°C. After 3 minutes benzyl isocyanate (0.12 mL, 0.98 mmol) was added. Tht 
reaction was stirred 15 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to waim to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 

15 ^a2 SO4) and evaporated to an oil. This was chromatrographed on silica gel 

eluting with CH2Cl2:THF, 2:1 to give 75 mg (49%) of product This material was 
combined with other lots and chromatographed in the same manner prior to 
conversion to the hydrochloride salt. iR-NMR (PMSO-d^) 5 9.34 (t, IH), 8.51 (s. 
IH), 8.46 (d, 2H), 7.35-7.23 (m, 7H), 6.25 (s, IH), 5.03 (s, 2H), 4.41 (d, 2H). 

20 6-(4.Pyridylmethy)-5,7<lioxo-6J-dihydi^5H-thiazolo[3^]pyriinidine- 
2H:arboxyIic acid benzylamide hydrochloride 

Step C: The product from Step B (0.115 g, 0.29 mmol) in tetrahydrofuran 
(30 mL), under nitrogen, was mixed with anhydrous hydrogen chloride in diethyl 
ether (0.5 mL, 1 M). The suspension was stinted at room temperature for 16 hours. 
25 The resulting solid was isolated by filtration and triturated with water (0.5 mL) for 
30 minutes. The solid was isolated and dried in vacuum at room temperature for 
22 hours to give 95.2 mg (77%) of the hydrochloride monohydrate: mp > 210**C 
iH-NMR (DMSO-dg) 8 9.41 (t, IH). 8.72 (d, 2H), 8.55 (s, IH), 7.76 (d, 2H). 
7.35-7.25 (m, 5H), 5.20 (s, IH), 4.41 (d, IH); MS (APa+) m/z 394, 393. 260. 
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Calcd for C20H16N4O3S • HCl • H2O. 

C, 53.75; H, 429; N, 12.54. 
Found: C. 54.06; H, 4.24; N. 12.51. 

EXAMPLE 16 

6-Ben?yl-8-methyl-5,7-dioxo-6,7-dihydro-5H.tliiazoloI3^c]pyri^ 

2<axboxyhc add bena^lamide 

Lithium hexamethyldisilazane (0.67 mL. 1 M in THF, 0.67 mmol) was 
added to a solution of 6-ben2yl-8-methyl-thia2oloP,2-c]pyriinidine-5,7-dione 
(0.122 g, 0.45 nunol) in tetrahydrofiiran (10 mL), under nitrogen at -70''C. After 
3 minutes benzyl isocyanate (0.20 mL, 0.67 mmol) was added. The reaction was 
stirred 20 minutes, then aqueous ammonium chloride was added and the reaction 
allowed to wann to room temperature. Water was added and the mixture stirred 
overnight. To the reaction was added EtOAc (50 mL). The layers were separated 
and the organic layer washed with brine, dried (Na2S04), and ev^oialed to an 
oil. This material was chix>matn)grq>hed on silica gel eluting with 
CH2Cl2*£tOAc, 9:1. Hie isolated product was triturated with dietiiyl ethw and 

dried in vacuum at room temperature for 16 hours to give 62 mg (34%) of 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carix>xylic acid benzylamide. mp 176-178*C; TLC Rf = 033 (CH2Cl2:EtOAc 

9:1); iH-NMR (CDCI3) 5 7.90 (s, IH). 7.46 (d, 2H), 7.39-7.27 (m, 8H), 

6.10 (t, IH), 5.16 (s, 2H). 4.57 (d. 2H), 1.99 (s, 3H); MS (APCI+) m/i406, 273. 

CalcdforC22Hi9N303S: 

C, 65.17; H, 4.72; N. 10.36. 
Found: C, 65.16; H, 4.76; N, 10.15. 

EXAMPLE 17 

6-BeDzyl-8-methyl-5,7-dioxo-6J-4ihydi^5H-thiazolo[3,2<]pyrinudine- 
2-carboxyUc add 4-metho3^benzyIainide 

Lithium hexamethyldisilazane (0.83 mL, 1 M in THF, 0.83 mmol) was 
added to a solution of 6-benzyl-8-metfayl-thiazolo[3,2-c]pyrimidine-5,7-dione 
(0.150 g, 0.55 mmol) in tetrahydrofuran (15 mL), undw nitrogen at -73*'C. After 
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3 minutes, 4-methoxybenzyl isocyanate (0.27 mL. 1.9 mmol) was added. The 
reaction was stiired 20 minutes, then aqueous ammonium chloride was added and 
the reaction allowed to warn to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was, dried 

5 (Na2S04) and evaporated to an oil. This material was chromatrographed on silica 
gel eluting with hexane:EtOAc, 2:1. The isolated product was triturated with 
diethyl efter and dried in vacuum at room tanperature for 16 hours to gjve 
108 mg (45%) of 6-ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxyIic acid4-methoxybenzylamide: mp 

10 160-162''C; TLC Rf = 0.15 (hexaneiEtOAc, 2: 1); iH-NMR (DMSO-d^) 

5 9.23 (t,lH). 8.52 (s. IH). 7.29-7.20 (m. 7H), 6.88 (d. 2H). 5.03 (s. 2H). 4.33 
(d, 2H), 3.71 (s. 3H). 1.87 (s, 3H); MS (APa+) m/z 436. 273. 121. 
Calcd for C23H21N3O4S: 

. C, 63.43; H, 4.86; N, 9.65. 

15 Found: C, 63.35; H, 4.87; N. 9.51. 

EXAMPLE 18 

6.Ben2yl-8-methyl.5,7-dioxo-6,7-dihydro.SH-thiazolo[3^c]pyrlmidine. 
2-carboxyUc add 3,4-dichlorobenzylamide 

Boiane-tetrahydrofuran complex (0.65 mL, 1 M in THF, 0.65 mmol) was 

20 added to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione 

(0.178 g, 0.65 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73''C. To this 
solution was added lithium hexamethyldisilazane (0.72 mL, 1 M in THF, 
0.72 mmol) was added. After 3 minutes 3,4-dichlorobenzyl isocyanate (0.30 mL, 
0.2.04 mmol) was added. The reaction was stirred 40 minutes, then 5% AcOH in 

25 EtOH was added and the reaction allowed to warm to room temperature. The 
solvent was evaporated in vacuum and the residue partitioned between EtOAc 
(50 mL) and water. The water layer was removed and the organic layer was. dried 
(Na2S04) and evaporated to a solid. The residue was triturated with diethyl ether 
overnight The resulting solid was chromatrogr^hed on silica gel eluting with 

30 hexane:EtOAc, 1:1. The isolated product was triturated with diethyl ether and 
dried in vacuum at room temperature for 3 J hours to give 94 mg 00%) of 
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6-benzyl-8-methyl-5.7-dioxo-6J-dihydro.5H-thiazolo[3^-c]pyriinidiTO^ 
2-caiboxylic acid 3,4-dichlorobenzylainide: mp 180-182*C; TLC 
Rf s 0.33 (hexaneiEtOAc 1:1); Ifl-NMR (PUSO-d^) 6 9.35 (t. IH), 8.52 (d, IH), 
7.59 (s. IH). 7.55 (m, 6H). 7.28 (s. IH). 5.04 (s. 2H). 4.41 (d. 2H). 1.87 (s. 3H); 
5 MS (APa+) m/z 474. 273. 

Calcd for C22H17CI2N3O3S: 

C, 55.70; H, 3.61; N, 8.86. 
Found: C, 55.61; H, 3.79; N, 8.56. 

EXAMPLE 19 

10 6-Beiizyl-3-methyl-5,7^1ioxo-6,7-dihydro-5H-thiazolo[3^c]pyrim 

2- carboicylic add bemgrl ester 

3- Benzyl-6-(2-oxopropylsulfanyl)-lH-pyrimidine-2,4-dione 

Step A: Ground sodium hydrosulfide hydrate (2.36 g, 42 mmol) was added 
to 3-benzyl-6-chloio-lH-pyriniidine-2,4-dione (2.36g, 10 mmol) in 

15 dimethylformamide (12 mL), and the mixture was warmed to 45*'C for about 
10 minutes and then chloroacetone (4.0 mL, 50 mmol) was added. The reaction 
mixture was stirred overnight at room temperature and was tfien partitioned 
between ethyl acetate (200 mL) and water (200 mL). The layers were separated, 
and the organic layer washed with water (2 xlOO mL) and dried over magnesium 

20 sulfate. The solution was filtered and concentrated to a yellow oil. The oil was 
chromatographed on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, 
v/v, as eluant. The product was obtained in several portions as a mixture of the 
ling-opened and aminal forms. The mixture was used directly in die next step. 

d-Ben:^l>3-methyl-thiazolo[3,2-c]pyriiiiidine-5,7>dione 
25 Step B: A mixture of the ring-opened and aminal forms of 3-benzyl- 

6-(2-oxopropyl8ulfanyl)-lH-pyrimidine-2,4-dione (0.746 g, 2.6 mmol), xylenes 
(35 mL), and a catalytic amount of p-toluenesulfonic add was refluxed with 
removal of watw using a Dean-Stark trap. The reaction mixture was r^uxed 
overnight, concentrated to dryness, and partitioned tetween ethyl acetate 
30 (150 mL) and sodium bicarbonate solution. The layers were separated, the organic 
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layer dried over magnesium sulfate, filtered and concentrated to a Ught brown 
soUd. The solid was triturated with hexanes/ethyl acetate to give the product as a 
tan solid, 0.220 g. An additional 0.258 g was obtained by siUca gel filtration of the 
mother liquors. 
5 CalcdforCi4Hi2N202S: 

C, 61.75; H, 4.44; N, 10.29. 
Found: C, 61.59; H, 4,43; N, 10.11. 

6.Benzyl-3-meU»yl-S,7^ioxo-6,7-dihydro-5H-thiaaoIo[3^]p3iiinidine^ 

2- carboxylic add benzyl ester 

10 Step C: The product from Step B. 6-benzyl-3-methyl-thiazolo[3> 

c]pyrimidine-5,7-dione, (0.220 g. 0.81 mmol) was reacted according to the 
procedure ftom Example 2, Step E, to give the product, 0.209g (63.7%) in 
2 portions. 

Calcd for C22H18N2O4S: 
15 C, 65.01; H, 4.46; N, 6.89. 

Foun± C, 65.01; H, 4.47; N, 6.78. 

EXAMPLE20 

6-Beiizyl-5,7-dioxo-2^,6,7-tetnihydro-5H-thiazolo[3,2-c]pyriinidine. 

3- carboxylic add benzyl ester 

20 2^DUiydroxypropioiiic add benzyl ester 

Step A: To a solution of benzylacrylate (10 g, 61.7 mmol) in acetone 
(20 mL) and water (7 mL) was added morpholine N-oxide (8.6 g, 73.4 mmol). 
Osmium tetroxide (3 mL of a 2.5% solution in tertiary butanol) was added and the 
exothermic reaction moderated by cooling with an ice bath. The reaction was 

25 complete in 1 hour. A second portion of benzylacrylate (10 g, 6 1 .7 mmol) and 
morpholine N-oxide (8.6 g, 73.4 mmol) was added and the reaction mixture 
stirred at room temperaoire. When the reaction was complete by TLC, sodium 
sulfite (10 g, 120 nrniol) was added, and the mixture was stirred 0.5 hour. The 
reaction mixture was extracted with ethyl acetate and washed with 

30 IN hydrochloric add solution, brine, and dried over magnesium sul^. The 
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solution was filtered, concentrated, and distffled (150*C at .1 mm Hg) to give 
18.09 g of the product as a colorless oil. This was used directly in the next step. 

2^Dioxo-2/^[l,2]oxathiolane4-carboxyUc acid benzyl ester 

Step B: The product from Step A, namely 23-<iihydroxypTopionic acid 
5 benzyl ester (1.00 g, 5.7 mmol), in carbon tetrachloride (20 mL) was treated with 

thionyl chloride (0.39 mL, 5.36 mmol). Nitrogen gas was bubbled through the 

solution while refluxing. The reaction was complete in about 0 J hour. 

Acetonitrile (10 naL), ruthenium chloride trihydrate (10 mg), sodium 

metaperiodate (1.64 g), and water (10 mL) were added andtiie mixture stirred 
10 0.5 hour. The reaction mixture was diluted witii water and ether, and the ether 

layer dried over magnesium sulfate. The product was obtained as a solid upon 

filtration through a pad of silica gel; 1.163 g. 

CalcdforCioHioOgS: 

C, 47.04; H, 3.96. 
15 Found: C, 46.51; H. 3.90. 

6.Bei«yl-5,7-dioxo-2^,6,7-tetrahydro-5H-thiazolo[3>c]pyrimidiiie- 

3-carboxylic add ben^l ester 

Step C: 3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione (1.083 g, 4.59 mmol) 
in tetrahydrofuran (10 mL) was treated with potassium t-butoxide (1 M in 

20 tetrahydrofuran, 5.6 mL. 5.6 mmol) for 5 minutes. Then 2,2-dioxo- 

2l6-[l,2]oxathiolane-4-carboxyiic acid benzyl ester (1.895 g, 7.34 mmol) was 
added in 1 portion. The reaction mixture was stirred for 2 hours at room 
temperature and tiien concentrated in vacuo. Drying under high vacuum afforded a 
foam. The foam was dissolved in dimethylformamide and sodiumhydrosulfide 

25 (L29g, 23 mmol) was added causing an exotiietm. The reactira mixture was 
stirred 2 hours and then treated with 1 N HCl (20 mL) and extracted into ethyl 
acetate, washed with brine, dried over sodium sulfate, filtered and eviq>Qrated. The 
residue was chromatographed on silica gel using 40% ethyl acetate in hexanes 
then 70% ethyl acetate in hexanes to give the product; 0.656 g. 

30 CalcdforC2iHi8N204S: 
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C. 63.95; H. 4.60; N, 7.10. 
Found: C, 63.70; H, 4.70; N, 6.82. 

EXAMPLE 21 

6.Beiizyl-5J-dioxo.2^,6J.tetrahydro.5H-thia2olo[3;^clpyrim 
5 2-carboxyUc acid pyridiii-4-ylmethyl ester hydrochloride 

6.Beiizyl-5,7.dioxo.2^,6,7-tetrahydro.5H-thia2olo[3^]pyriiiiidhie- 

2-carboxylic acid 

Step A: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid benzyl ester (1.68 g, 4.25 mmol) in a 

10 mixture of tetrahydrofuran (48 mL), methanol (14 mL), and water (14 mL) was 
added at room temperature, lithium hydroxide hydrate (0.37 g, 8.8 mmol). The 
reaction mixture was stirred 2 hours at room temperature and was partitioned 
between 1 N hydrochloric acid solution (100 mL) and ethyl acetate (200 mL). The 
layers were separated, the organic layer washed with sodium chloride solution, 

15 dried over magnesium sulfate, filtered, and concentrated to an oil that crystallized 
from dichloromethane/ethyl ether. The entire mixture was concentrated to dryness 
and triturated with ethyl ether and the solid collected by filtration; 0.833 g. An 
additional 0.632 g was obtained from the mother liquors. 
Calcd for C14H12N2O4S: 

20 C, 55.26; H, 3.97; N, 9.21. 

Found: C, 55.16; H, 4.09; N, 8.75. 

6-Beiizyl.5,7-dioxo-2^,6,7-tetrahydro-5H-thiazolo[3^]pyriniidine- 
2<arboxylic acid pyridin-4-yhnethyI ester hydrochloride 

Step B: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydro-5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (.305 g, 1 mmol), 

4-hydroxymethylpyridine (0.160 g, 1.47 mmol), 4-dimethylamino pyridine 
(0.043 g, 0.35 mmol), and tetrahydrofuran (20 mL) at 0°C was added 
dicyclohexylcarbodiimide (0^24 g, 1.08 mmol), and the mixture was stirred 
5 days at room tanperature. The reaction mixture was concentrated to dryness, 
30 partitioned between etiiyl acetate (200 mL) and water (100 mL), tiie layers 
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separated, dried over magnesium sulfate, filtered, and concentrated. Some 
material was insoluble in both layers and was collected by filtration. Tills solid 
was treated with HCl gas in diethyl ether (1 M) and the insoluble material 
collected by filtration; 0.129 g. 
5 Calcd for C20H17N3O4S • HCl • .5H2O: 
C, 54.48; H, 4.34; N, 9 J3. 
Found: C, 54.26; H, 4.31; N, 9.35. 

EXAMPLE 22 

6-Benzyl-5,7-dioxo-2^,6,7-tetrahydro-5H-thia2olo[3^1pyriiiiidine- 

10 2-carboxylic acid (pyridin-4-ylmethyl)-amide 

To a solution of 6-benzyl-5,7-dioxo-2,3,6,7-tetrahydro-5H- 
thia2olo[3,2-clpyrimidine-2-carboxylic acid (.304 g, 1 mmol), 
4-aminomethylpyridine (0.115 g, 1.06 mmol), l-hydroxybenzotriazole hydrate 
(0.140 g, 1.04 mmol), tetrahydrofuran (20 mL) and dimethylformamide (8 mL) at 

15 room temperature was added l-[3-dimethylamino)propyl]-3-ethylcarbodiiinide 
hydrochloride (0.201 g, 1.05 mmol) and the mixture was stirred 5 days at room 
temperature. The reaction mixture was concentrated to dryness, partitioned 
between ethyl acetate (200 mL) and water (100 mL), die layers separated, dried 
over magnesium sulfate, filtered, and concentrated to a yellow oil. The ml was 

20 triturated with hexanes/ethyl acetate and the resulting solid collected by filtration; 
0.198 g. 

Calcd for C20H18N4O3S • .5HaO: 

C, 59.54; H, 4.75; N, 13.89. 
Found: C, 59.85; H, 4.71; N, 13.97. 



25 EXAMPIJE23 

6-Benzyl-l^,7-trioxo-l,2^^,6,7-hexahydro-lz4-thiaaoIo[3^c]pyriiiiidine- 

3-carboxyIic acid ben^l ester 

A mixture of 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid benzyl ester (2.55 g, 6.46 mmol), 4A molecular 
30 sieves (3 g) in dichloromediane 150 mL was stirred at O^C. m-Chlorop«benzoic 
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acid (2^3 g. 15.2 mmol) was added in 3 portions at 0, 2. and 14 hoars. After 
20 hours the reaction was filtered, concentrated, and taken up in ethyl acetate. Tb& 
organic layer was washed with sodium bicarbonate solution (2 x 200 mL), brine, 
and dried over magnesium sulfate. The mixture was filtered, concentrated, and 
chromatographed on silica gel eluting with 5% acetone in dichloromethane to 
afford the title compound (1 .69 g, 64%). 
Calcd for C21H18N2O5S: 

C, 61.45; H, 4.42; N, 6.83. 
Found: C, 6131; H, 4.44; N, 6.69. 

EXAMPLE 24 

6-Benzyl.8-methyl-5,7-dioxo.6J-dihydro.5H-thiazolo[3^]pyrimidine- 

2-carbothioic acid benzylamide 

Uthium hexamethyldisilazane (0.8 mL, 1 M in THF, 0.8 mmol) was added 
to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (0.136 g, 
0.50 mmol) in tetrahydrofuran (20 mL), under nitrogen at -68°C. After 3 minutes 
benzyl isothiocyanate (0.20 mL, IJ mmol) was added. The reaction was stirred 
14 minutes, then aqueous ammonium chloride was added and the reaction allowed 
to warm to room temperature. To the reaction was added EtOAc (200 mL). The 
layers wwe separated and tiie organic layer washed with brine, dried over 
magnesium sulfate, and evaporated to an orange oil. This material was 
chromatrographed 2 times on silica gel eluting with hexanes£tOAc, 7:3, to give 
the product as a yellow solid; 0.045 g. 
Calcd for C22H19N3O2S2: 

C, 62.69; H, 4.54; N, 9.97. 
Found: C, 62.38; H, 4.48; N, 9.51. 

EXAMPLE 25 

6-Benzyl-3>ethoiQ'-2^dihydnM>xazoloP;^«]pyriiiiidine^^ 
3.Beiizyl-6-(2^iethoxy-ethoxy)-lH-pyrimidine-2«4-dione 

Step A: A solution of die sodium alkoxi(te of 2-hydroxyacetaldehyde 
30 diethyl acetal was prepared from sodium hydride (1.74 g (60% in mineral oil. 
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43.5 mmol)) and 2-hydioxyacetaldehyde diethyl acetd (5.4 g. 40.3 mmol) in 
dimethylfonnamide (40 mL) at room temperature. The alkoxide solution was 
wanned to 50*C and then 3.benzyl-6-chloro-lH-pyrimidine-2,4-dione (4.70 g, 
20 mmol) was added, and the mixture was heated to 80»C overnight and then was 

5 heated to 1 WC overnight. A second portion of alkoxide (from 2.70 g alcohol and 
0.97 g sodium hydride (60% in mineral oil)) in dimethylformamide (10 mL) was 
added, and the reaction mixture was stirred overnight at 1 lO^C. Hie reaction 
mixture was cooled, concentrated, and partitioned between ethyl acetate (400 mL) 
and sodium bicarbonate solution (400 mL). The layers were separated, the organic 

10 layer washed with water (2 x 100 mL), brine (100 mL), and dried over magnesium 
sulfate, filtered, and concentrated to an oil. The oil was filtered duough silica gel 
(70-230 mesh) using tetrahydrofuran as eluant and was then filtered through silica 
gel (70-230 mesh) again using ethyl acetate as eluant Several portions of product 
were obtained. iR-NMR (CDQa) 5 8.93 (bs, IH), 7.22-7.44 (m. 5H). 5.10 (s. 

15 IH), 5.05 (s, 2H). 4.76 (t. IH), 3.98 (d. 2H). 3.69-3.78 (m, 2H), 3.55-3.63 (m. 
2H), 1.22 (m,6H). 

This mat^al was used directly in the next step. 

6-Benzyl-3-ethoxy-2^-dihydro-oxazolo[3^-clpyrimidine-5,7-dione 

Step B: A mixture of 3-benzyl-6-(2,2-diethoxy-ethoxy)-lH-pyrimidine- 

20 2,4-dione (3.14 g, 9.4 mmol), xylenes (70 mL), and a catalytic amount of 

p-toluenesulfonic acid hydrate was heated to reflux employing a Dean-Stark trap. 
After 4 hours, no starting mataial remained. The reaction mixture was 
concentrated to dryness and the oil/gum taken up in ethyl acetate (200 niL) and 
was washed with sodium bicarbonate solution, dried over magnesium sulfate, 

25 filtered and concentrated to a brown oil/gum. Upon addition of ethyl acetate a 
small amount of precipitated formed and was collected; 0.036 g. ^H-NMR 
(PMS0-d6) 6 8.93 (bs, IH), 7.1-7.3 (m, 5H), 5.96 (d, IH), 4.83 (dd, 2H), 
4.6-4.8 (m. 2H), 3.67-3.85 (m, 2H), 1.09 (t, 3H). 
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EXAMFLE26 

6-Benzyl-3.methyl.5,7.dioxo-6,7-dihydro-5H-thiazolo[3^]pyriiiddm^ 

2-carboxyUc acid methyl ester 

Step A: Ground sodium hydiosulfide hydrate (4.35g, 78 mmol) was added 

5 to 3-benzyl-6-chloio-lH-pyiiniidine-2,4-dione (4.72 g, 20 mmol) in 

dimethylformamide (15 mL). and the mixture was warmed to 44''C and then neat 
methyl-2-chloioacetoacetate (10 mL, 82 mmol) was added in portions over about 
10 minutes. The reaction mixture was stirred 0.5 hour at 50'C and was then 
partitioned between ethyl acetate (450 mL) and sodium bicarbonate solution 

10 (100 mL) and water (200 mL). The layers were separated and the organic layer 
washed with water (2 x 200 mL) and brine (100 mL) and dried over magnesium 
sulfate. The solution was filtered and concentrated and triturated with 
hexanes/ethyl acetate, 1:1, v/v, and the solid collected by filtration, 2.17 g. 
A second crop was obtained firom the mother liquors, 0.68 g, (41%). MS (APCI+) 

15 m/z (%): 349.1(100), 317.1(50). 

Step B: The product from Example 26, Step A, (0.837 g, 2.4 mmol) was 
heated to reflux m toluene (50 mL) in the presence of a catalytic amount of para- 
toluenesulfonic acid hydrate employing a Dean-Stark trap for the azeotropic 
removal of methanol. The reaction mixture was refluxed 9 hours then 

20 concentrated to an oil. The oil was filtered through silica gel (70-230 mesh) using 
hexanes/ethyl acetate, 12:1, v/v as eluant. The product, 6-benzyl-3-methyl- 
5,7-dioxo-6,7-dihydio-5H-thiazolo[3,2-c]pyiimidine-2-caTboxylic acid metiiyl 
ester, was obtained as a white solid. 0.142 g (18 %). MS (APCI+). m/z (%): 
331.1(100). 

25 EXAMPUE27 

6.Benzyl-8-methyl.5J.dioxo-6,7-dihydro-5H-tliiazolo[3^]pyrlmidine. 

2-carboxyIic add 2,4-dichloro>benzyIaniide 

Employing the procedure of Example 2, Step E, 6-b«izyl-8-methyl- 
thia2olo[3,2-c]pyrimidine-5,7-dione (0.272g, 1.0 mmol) was taken up in 
30 tetrahydrofuran (10 mL) and lithium hexamethyldisilazane (1.5 mL, 1 M in 

tetrahydrofuran, 1.5 mmol) was added at -78''C, and the reaction was allowed to 
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proceed for 3 minutes; then 2,4-dichlorobenzyl isocyanate (0.5 mL, 3.4 mmol) 
was added, and the reaction was stiired for 15 minutes at -IS^C, ammonium 
chloride solution was added, and the reaction mixture was partitioned between 
ethyl acetate and brine. The layers were separated, the organic layer was dried 

5 over magnesium sulfate, filtered, and concentrated. The residue was 

chiomatographed on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to 
give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2.c]pyrimidine-2-cari)oxylic acid 2,4-dichlon)-benzylamide, as a white 
solid upon trituration with hexanes/ethyl acetate, 100 mg (21%). MS (APCI+), 

10 m/z (%): 476.1(60), 474.1 (80) 273.1 (100). 

EXAMPLE 28 

6-Beii2yl-8.methyI.5,7.dioxo.6,7.dihydro.SH.thia2olo[3^1pyrimidine- 

2-carboxylic acid 3>methyl-benzylamide 

Employing the procedure of Example 2, Step E, 6-ben2yl-8-methyl- 

15 thiazolo[3,2-c]pyrimidine-5,7-dione (0.272g, 1.0 mmol) was taken up in 

tetrahydiofuran (10 mL), and lithium hexamethyldisilazane (1.5 mL, 1 M in 
tetrahydrofuran, 1.5 mmol) was added at -78''C, and the reaction was allowed to 
proceed for 3 minutes; then 3-methylbenzyl isocyanate (035 mL, 2.7nmiol) was 
added, and the reaction was stined for 15 minutes at -78''C, ammonium chloride 

20 solution was added, and the reaction mixture was partitioned between ethyl 
acetate and brine. The layers were separated, die organic layer was dried over 
magnesium sulfate, filtered, and concentrated. The residue was chromatographed 
on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to give the product, 
6-ben2yl-8-methyl-5,7-dioxo-6,7-dihydn).5H-thiazolo[3,2-c]pyrimidine- 

25 2-cari)oxylic acid 3-methyl-benzylamide, as a white solid upon trituration with 
hexanes/ethyl acetate, 120 mg (29%). MS (APa+), m/z (%): 420.1(100), 
273.1 (75). 
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EXAMPLE29 

6-Beiizyl-2-(l-hydro3sy.3-phenyI-aUyl)-8-methyl-thiazolol3^]pyii^ 
S,7-dione 

Employing the procedure of Bcample 2, Step E, 6-benzyl-8-methyl- 
5 thiazolo[3^-c]pyrimidine-5,7-dione (0.407 g, 1.5 mmol) was taken up in 
tetiahydiofuran (12 mL) and litiiium hexamethyldisilazane (3^ mL, 1 M in 
tetrahydiofuran, 3.2 mmol) was added at -72"C, and the reaction was allowed to 
proceed for 3 minutes, then trans-dnnamaldehyde (0.5 mL, 4.0 mmol) was added, 
and the reaction was stirred for 15 minutes at -72*C, ammonium chloride solution 
10 (3 mL) was added, and the reaction mixture was allowed to slowly warm to room 
temperature and was then partitioned between ethyl acetate (150 niL) and brine 
(50 mL). The layers were separated, the organic layer was dried ovct magnesium 
sulfate, filtered, and concentrated. The residue was chromatographed on silica gel 
using hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-benzyl- 
15 2-(l-hydroxy-3-phenyl-allyl)-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione, 
24.8 mg (4.1%). MS (APCI+), m/z (%): 405.1(100). 

EXAMPLE 30 

6.BeiBQ'l-8-methyl-S,7-dioxo-6,7-dihydro-SH-thiazolo[3^c]pyrimidine- 
2-carboxylic acid 4>fiuoro-beiizylamide 

20 Procedure 1: 

Employing the procedure of Example 2, Step E, 6-benzyl-8-inethyl- 
thiazolo[3,2-c]pyriinidine-5,7-dione (0.407 g, 1.5 mmol) was taken up in 
tetrahydrofuran (40 mL) and lithium hexamethyldisilazane (1.8 mL, 1 M in 
tetrahydrofuran, 1.8 mmol) was added at -72''C, and the reaction was allowed to 

25 proceed for 3 minutes; then 4-fluorobenzyl isocyanate (0.336 g, 2.2 mmol) in 

tetrahydrofuran (0.5 mL) was added, and the reaction was stirred for 14 minutes at 
-72"^ ammonium chloride solution (2 mL) was added, and ttie reaction mixture 
was allowed to slowly warm until the ice in the reaction flask melted. The reaction 
mixture was diluted wiUi ethyl acetate (50 mL) and washed with brine (50 mL). 

30 The layers were separated, the organic layer was dried over magnesium sulfate, 
filtered, and concentrated. The residue was chromatographed on silica gel using 
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hexanes/ethyl acetate, 70:30, v/v as eluant, then chromatographed a second time 
using hexanes/ethyl acetate, 1:1, v/v as eluant to give the product, 6-benzyl- 
8-mettiyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine-2-caii)oxylicacid 

4-fluon>-benzylainide, 50 mg in 2 portions (7.9%). MS (APCI+), m/z (%): 
5 424.1(100). 273.1 (50). 

6.Beiizyl-8-niethyl-5,7-dioxo.6,7-dihydro.5H.thiazolo[3^c]pyriinidine. 

2- carboxyIic add 4-fluoro-beiizylaiiiide (prepared by carbodiimide coupling) 
Procedure 2: 

The product of Example 33, Step B (see below), namely 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylicacid 

(158 mg, 0.50 mmol) (see below) was dissolved in dimethylfonnamide (4.5 mL). 
Added were 4-fluorobenzyl amine (84 mg, 67 mmol), l-hydroxybenzotriazole 
hydrate (69 mg, 0.50 mmol) and l-[3-(dimethylamino)propyI]- 

3- ethylcaibodiimide hydrochloride (104 mg, 0.54 mmol). The reaction mixture 
was stirred overnight at room temperature. The reaction mixture was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL). The layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 
resulting was triturated with ethyl ether and collected by filtration, 0.182g (86%). 

EXAMPLE 31 

6-Beiizyl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3^c]pyrimidlne-5,7-dione 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
25 thiazolo[3,2-c]pyrimidine-5,7-dione (1.08 g, 4.0 mmol) was taken up in 

tetrahydrofuran (30 mL) and lidiium hexamethyldisilazane (6.0 mL, 1 M in 
tetiahydrofuran, 6.0 mmol) was added over 2 minutes at -70''C, and the reaction 
was allowed to proceed for 2 minutes, then phenylpropatgyl aldehyde (0.822 g, 
6.3 mmol) was added, and the reaction was stirred for 13 minutes at -70*'C, 
30 ammonium chloride solution was added, and the reaction mixture was allowed to 
slowly warm until the ice in the reaction flask melted and was tiien partitioned 
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between ethyl acetate (200 mL) and brine (50 mL). The layers were separated, the 
organic layer was dried over magnesium sulfate, filtered, and concentrated The 
residue was filtered through silica gel using methylene chloride, then 
hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-benzyl- 
5 2-(l-hydroxy-3-phenyl-prop-2-ynyl>8-methyl-thiazolo[3,2-c]pyrimidine- 
5,7-dione, 419 mg, in 2 portions (26%); MS (APCI+), m/z (%): 4032(100), 
387.2 (25). 

EXAMPLE 32 
6.Beii2yI-8-fomyl-5,7-dioxo-6J-dihydro-5H.thia^ 

10 2-carboxylic add 4-methoxy«benzylainide 

Step A: Employing the procedure of Example 2, Step E, the produrt of 
Example 1, Step D, namely 6-benzyl-thiazolo[3,2-clpyrimidine-5,7-dione (3.56 g, 
13.8 mmol) was taken up in tetrahydrofiiran (150 mL), and lithium 
hexamethyldisilazane (21 mL, 1 M in tetrahydrofiiran, 6.0 mmol) was added over 

15 7 minutes at -73''C to -70^C, and the reaction was allowed to proceed for 

1 minute; then 4-methoxyben2yl isocyanate (5.06 g, 31 mmol) in tetrahydrofiiran 
(2 mL) was added as rapidly as possible, keeping die temperature below -eo^'C, 
and the reaction was stirred for 16 minutes at -70'*C; ammonium chloride solution 
was added, and the reaction mixture was then partitioned betwem etiiyl acetate 

20 (200 mL) and brine (50 mL). The layers were separated, the organic layer was 

dried over magnesium sulfate, filtered, and concentrated. The residue was filtered 
through silica gel using hexanes/ethyl acetate, 70:30, v/v as eluant to give the 
product as a mixture, L044 g, in 2 portions (18%). The product could not be 
purified by trituration with ethyl ether, and was used directly in the next svsp. MS 

25 (APCI+), m/z (%); 422.1(100), 259.1 (65). 

Step B: The product from Step A, (0.523 g, 1.24 mmol) was taken up in 
dimethylformamide (7.5 mL) and phosphorus oxychloride (1 mL) was added and 
the mixture stirred overnight at room temperature. The reaction mixture was then 
heated on the rotary evaporator (no vacuum) at 90^C for 3 hours and was then 

30 concentrated. The resulting dark oil was partitioned between etiiyl acetate 

(200 mL) and aqueous sodium bicarbonate/sodium chloride (100 mL), the layers 
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separated, the organic layer dried over magnesiuin sulfate, filtered, and 
concentrated. The residue was filtered through silica gel (70-230 niesh) using 
hexanes/ethyl acetate, 1:1, v/v to give the product, 6-benzyl-8-formyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrinudine-2-cart)Oxylicacid4-inethoxy- 
5 benzylamide, 0.083 g (14.9%). MS (APa+), m/z (%): 450.1(100), 287.1 (80). 

EXAMPLES 33 and 33a 
6.Ben2yl-8.methyl-5,7.dioxo-6,7-dihydro-5H-thia2olo[3;^c]pyiiinidine- 

2<arboxyIic acid (Example 33) 

6.Benryl-8-methyl-5,7.dioxo-6,7-dihydro.5H-thiazolo[3^c]pyriniidine- 

10 2-carboxylic add methyl ester (Example 33a) 

Step A: En^loying the procedure of Example 3, Step E, 6-Benzyl- 
8-niethyl-thiazolo[3,2-c]pyriniidine-5,7-dione (554 mg, 2.03 mmol) in 
tetrahydiofuran (40 noL) under N2 at -73*C was treated with lithium 
hexamethyldisilazane (3.05 mL 1 M in THF, 3.05 mmol). After 3 minutes, methyl 

15 chloioformate was added. After 20 minutes, saturated NH4CI was added and the 
reaction allowed to warm to room temperature. The water layer was removed, the 
organic layer was dried (Na2S04), decanted and evaporated in vacuo to an oil. 

Chromatography on silica gel eluting with HexaneiEtOAc, 3:1 gave 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carl)oxylic acid 

20 methyl ester (Example 33a) (53%); MS (APa+), m/z (%): 331(100), 273(20). 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid methyl ester also may be prepared according to the procedure of 
Step A-1 below. 

Step A-1: The product from Example 2, Step B, namely 3-benzyl- 
25 6-chloro-5-methyl-lH-pyrimidine-2,4-dione, (5.02, 20 mmol) was reacted 

according to the procedure for Example 3, Step A-1, using cesium carbonate in 
place of triethylamine to give (l-benzyl-5-methyl-2,6-dioxo-l,23.6-tetrahydro- 
pyrimidin-4-ylsulfanyl)-acetic add methyl ester, 3.165 g (49 %). MS (APa+), 
m/z(%): 321(100), 289(90). 
30 Step A-2: l-Benzyl-5-methyl-2,6-dioxo-l,23,64etrahydro-pyrimjdin- 

4-ylsulfanyl)-acetic acid methyl ester from Step A-1 above, 0320 g, 1 mmol) was 
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reacted according to the procedure of Example 3, Step A-2to give benzyl- 
8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriimdine.2-caiboxyUcacid 

methyl ester (Example 33a). 0^03 g (61%). MS (APCI+). m/z (%): 331(100). 

6-Beii2yl-8-methyl-5,7^oxo-6,7.dihydro-5H-thiazolo[3^c]pyrimidine- 

5 2-carboxylic add 

Step B: The product fiom Step A (350 mg, 1.06 mmol) was dissolved in 
tetrahydiofuian (20 mL). To the solution was added methanol (10 mL) and water 
(10 mL). To the solution was added lidiium hydroxide hydrate (134 mg, 
3.2 mmol) in water (10 mL). After 10 minutes at room tenqjerature, the reaction 

iO was poured into a separatory funnel of EtOAc and water. Hydrochloric add 

(10 mL of 1 M, 10 mmol) was added. The layers were separated, and the aqueous 
layer was extracted with EtOAc. The combined organic layer was washed with 
brine, dried (Na2S04), and evaporated in vacuo to an oil. The material was 
triturated witii diethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

15 thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (Example 33) (86%); MS (APa+), 
m/z (%): 317(50), 273(100). 

EXAMPLE34 

6-Beiizyl-8-methyl-5,7-dioxo-6,7-dihydrt)-5H.tIiiazolo[3^]pyriinId^ 

2-carboxyUc acid (IH-indol-S-ylmethyD-amide 

20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro.5H-tiiia2olo[3,2-c]pyiimidine- 

2-carboxylic acid (80 mg, 0.25 mmol) was dissolved in tetrahydrofuran (10 mL). 
Added in order were 5-aminomethylindole (43 mg, 0.29 mmol), 
1-hydroxybenzotriazole hydrate (55 mg, 0.41 nmiol) and 
l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (57 mg, 

25 0.30 mmol). The mixture was stirred for 2.5 hours at room temperature. The 
tetrahydrofuran was evaporated in vacuo and the residue partitioned betweoi 
EtOAc and water. The organic layer was washed twice with 1 M HQ, dried 
0^a2SO4), and evaporated in vacuo. The residue was chromatographed on sili<» 
gel eluting witii CH2Cl2:EtOAc, 9:1. The resulting solid was triturated with 

30 diethyl ether and dried in a vacuum to give 6-benzyl-8-methyl-5,7-dioxo- 
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6 jHiihydio-5H-thiazolo[3^-c]pyrimidiiie-2-caiboxylic acid (IH-indol- 

5- ylmethyl)-amide (46%); mp 189-191; MS (APCI+). ra/z (%): 445(20), 273(20), 
130(100). 

EXAMPLE 35 

6- Benzyl-8-melhyI-5,7-dioxo-6,7-dihydn)-5H.thiazolo[3,2-c]pyiiiiiidine- 
2-carboxylic acid (thiazol-4-ylmethyl)-amide hydrodiloride 

C-Tliiazol-4-yl-methylaniine 

Step A: C-Thiazol-4-yl-methylainine was made from 4-chloromethiyl- 
thiazoie in 2 steps using the procedure of Culbertson, T.P., Domagala, J.M., 
Peterson, P., Bongers, S., Nichols, J.B.; J. Heterocyclic Chemistry 1987;24:1509. 

6-Beiizyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3;j-c]pyriinidine- 
2-carboxylic add (tliiazol-4-ylmethyl)-aiiiide hydrochloride 
Step B: 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrinudine-2-carboxyIic acid (333 mg, 1.05 mmol) was dissolved 
in dimetfiylfonnamide (10 mL). Added in order were 4-aminomethylthiazole 
(138 mg, 1.21 mmol), 1-hydroxybenzotiiazole hydrate (148 mg, 1.10 nomol) and 

1- [3-(dimethylaniino)propyl]-3-ethylcarbodiimide hydrochloride (210 mg, 
1.10 mmol). The mixture was stirred for 16 hours at room temperature. The 
dimethylformamide was evaporated in vacuo and the residue partitioned between 
EtOAc and water. The organic layer was washed twice with water, twice with 
10% sodium carbonate, then brine. The OTganic layer was dried (Na2S04) and 

evaporated in vacuo. The residue was crystallized from ethyl acetate to give 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine- 

2- cari)0xylic add (thiazol-4-ylmethyl)-amide (60% yield). The material was 
dissolved in tetrahydrofiiran (10 mL) and treated with 1 M HCI in dieAyl 

(1 mL, 1 mmol). Filtration gave 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (thia2ol-4-ylmethyl)-amide. 
hydrochloride (91%). MS (APCI+), valz (%): 413(100), 273(10). 
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EXAMPLE36 

6.Beiizyl-8-methyl-5,7-dioxo-6J.dihydro.5H-thiazoloP^]py™ 
2-carboxylic add (pyridin-4.ylmethyl)-amide hydrochloride 

The product of Example 33. Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7-dihydro-5H-thia2olo[3,2-c]pyriinidine-2-carboxylic acid, (0.32 mmol, based 
on amount of starting ester from the previous step) was dissolved in 
tetrahydrofuran (15 mL), and l-hydioxybenzotriazole hydrate (47 mg, 
0.35 mmol), 4-aminomeUjylpyridine (54 mg, 0.5 mmol) were added. The reaction 
mixture was cooled to 2«o degrees, and dicyclohexylcaibodiiniide (77 mg, 
10 0.37 mmol) was added. The reaction mixture was allowed to slowly warm to room 
temperature and was thai stirred ovanight at room temperature. The reaction 
mixture was diluted to 100 mL with ethyl acetate and was washed with saturated 
sodium bicaitonate solution, dried over magnesium sulfate, filtered and 
concentrated. The residue was chromatographed on silica gel (70-230 mesh) using 
15 ethyl acetate as eluant. The product-containing fractions were concentrated and 
treated with HCl gas in ether to give the product as a white solid in 2 portions, 
0.074 g (52%). MS (APCI+), m/z (%): 407.1(100), 273.1 (30). 

EXAMPLES 37 and 37a 
6-Bei«yl-8-methyl-5,7Hiioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimldine. 
20 2-carboxylic add (6-methoxy-pyridin-3-ylmethyl)-amide (Example 37); and 
6.Bei«yI-8-methyl-5,7Hlloxo-(»,7-dihydro-5H-thiazoIo[3,2<]pyrtaiidine- 
2-carboxyllc add (6-methoxy-pyridin-3-ylmethyl)-amide hydrochloride 
(Example 37a) 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
25 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 2-methoxy- 
4.aminomethylpyridine (73 mg, 0.54 mmol). 1-hydroxybenzotriazole hydrate 
(68 mg, 0.5 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcart)odiimide 
hydrochloride (102 mg, 0.53 mmol). The mixture was stirred for 3 days at room 
30 temperature. The reaction mixture was partitioned between ethyl acetate (200 naL) 
and watar (100 mL). The organic layer was washed with water (1(K) mL), 
saturated sodium bicarbonate solution (50 mL), and brine (50 mL). The layers 
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were separated, and the organic layer was dried over magnesium sulfate, filtered, 
and evaporated in vacuo. The residue was chromatographed on silica gel 
(70-230 mesh) using ethyl acetate as eluant The product-containing fractions 
were concentrated and the residue trimrated with ethyl ether/ethyl acetate to give 

5 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 41.7 mg, (19%) 
(Example 37). Treatment of the mother liquors with HCl gas in ethyl ether gave 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-catboxylic add (6-methoxy-pyridin-3-ylmefl)yl>amidehydrodilQride 

10 (Example 37a), 45 mg (19%). MS (APa+), m/z (%): 437.2(100), 273.1 (70). 

EXAMPLE 38 

6-Beiizyl-8-metby]-5,7-dioxo-6,7-dibydi^5H-tliiazolo[3^]pyrimidine- 
2-carboxylic acid (imidazo[24-b]thiazol-6-ylmethyl>>ainide 

The product of Example 33, Step B, namely 6-benzyI-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 
C-imidazo[2,l,i»]thiazol-6-yl-methylamine(122 mg, 65 mmol), 
1-hydroxybenzotriazole hydrate (72 mg, 0.53 mmol) and 
l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide hydrochloride (96 mg, 

20 0.50 mmol). The mixture was stirred for 3 days at room temperature. The reaction 
mixture was concmtrated at 60°C on die rotary evap(»ator. The residue was 
partitioned between ethyl acetate/tetrahydrofuran, 1:1, v/v, (200 mL) and wato* 
(250 mL). The layers were separated, and the organic layer was washed witti 
saturated sodium bicarbonate solution, the lay»s were separated and the organic 

25 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was chromatographed on silica gel (70-230 mesh) using ethyl acetate as eluant. 
The product-containing fractions were concentrated and the residue triturated with 
ethyl ethei/ethyl acetate/tetrahydrofuran to give 6-benzyl-8-mefliyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylicacid 

30 (iniidazo[2,l.b]thiazol-6-ylmethyl)-amide. 143 mg (63%). MS (APa+) m/z (%): 
452.1(100), 273.1 (70). 
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EXAMPI£39 

6-Benzyl-8-methyl-5,7-^ioxo.6,7-dmydro-5H-tlua2»loP^]pyriiidd^ 
2-carboxyIic add (l-methyl-lH-pyrazoM-ylmethylVamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylfomamide (4.5 mL). Added were C-(l-methyl-lH- 
pyrazol-4-yl)methylamine (56 mg, 51 mmol), 1-hydroxybenzotriazole hydrate 
(71 mg, 0.53 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 
hydrochloride (96 mg, 0.50 mmol). The mixture was stined for 3 days at room 
10 temperature. The reaction mixture was concentrated at SS'C on the rotaiy 

evaporator. The residue was partitioned between ethyl acetate (200 mL) and water 
(200 mL). The layers were separated, and the organic layer was washed wiA 
saturated sodium bicaibonate solution (100 mL), the layers were separated and the 
organic layer dried ovra: magnesium sulfate, filtered, and evaporated in vacuo. Hie 
1 5 residue was chiomatographed on silica gel (70-230 mesh) using ethyl acetate as 
eluanL The iHt)duct-containing fractions wae concentrated and die residue 
triturated with ediyl etiier to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
diia2olo[3,2-c]pyrimidine-2-carboxylic acid (l-methyl-lH-pyrazol-4-ylmethyl)- 
amide, 133 mg (65%). MS (APCI+), m/z (%): 410.2(100), 273.1 (80). 

20 EXAMPLE 40 

6.Benzyl-8-methyl-5,7-dioxo-6,7.dihydro-5H-thiiizolo[3^1pyrimidme- 

2HarboxyIic acid prop-2-ynylaniide 

The product of Example 33, Step B, namely 6-benzyl-8-med)yl-5,7-diaxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (157 mg, 0.5 nomol) 

25 was dissolved in dimetiiylformamide (5 mL). Added were propaigyl amine 
(46 mg, 83 nnmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 
l-[3-(dimetiiylamino)propyl]-3-etiiylcaibodiimide hydrochloride (98 mg, 
0.51 mmol). The mixture was stirred for 3 days at room tempoature. The reaction 
mixture was concentrated on the rotary evaporator. The reactitm ndxture was 

30 partitioned between ethyl acetate (200 mL) and saturated sodium lncart)onate 

solution (100 mL), and the layos were separated. The organic layer was washed 
with 10% citric acid solution (50 mL) and brine (50 mL) tiie layos were separated 



wo 02/064599 



PCT/IB02/00313 



-103- 

and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with ethyl ether/ethyl acetate to give 6-benzyl- 
8-methyl-5,7-dioxo-6J-<iihydro-5H-tWazolo[3,2-<:]pyrimidine-2-carboxyUcacid 

prop-2-ynylamide. 49 mg (28%). MS (APCI+), m/z (%): 3542(15), 273.2 (20). 

EXAMPIJE41 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydTO-5H-thiazolo[3;^c]pyri 
2-carboxylic acid (6-methyl-pyridin-2-ylmetliyI)-aiiiide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydio-5H-thiazolo[3,2-c]pyriniidine-2-caiboxylic add (134 mg, 0.42 mmol) 
was dissolved in dimethylformamide (6 mL). Added wctb 2-methyl- 
6-aniinomethyl pyridine (55 mg. 45 mmol), 1-hydroxybenzotriazole hydrate 
(57 mg, 0.42 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide 
hydrochloride (84 mg, 0.44 mmol). The mixture was stirred ov«night at rocan 
temperature. The reaction mixture was concentrated on the rotary evaporator at 
58°C. The residue was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were sq)arated. The oiganic layw was washed with 
saturated sodium bicarbonate solution (100 mL) and brine (50 mL), the layos 
woe separated, and the organic layer dried o\ec magnesium sulfate, filtoed, and 
evaporated in vacuo. The residue was triturated with hexanes/ethyl acetate to give 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxyUc acid (6-methyl-pyridin-2-ylmethyl)-amide, 119 mg (67 %). MS 
(APa+), m/z (%): 421.2(100). 

EXAMPLE 42 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H.thiazolo[3>c]pyrimidine- 
2<arboxylic add (2,i;3-benzothiadiazol-5-ylmethyl)-amide 

The product of Example 33, Step B, namely 6-ben2yl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-tiua2olo[3,2-c]pyrimidine-2-caiboxylic add (164 mg, 0.52 mmol) 
was dissolved in dimethylformamide (6 mL). Added were 
C-benzo[l,2,5]thiadiazol-5-yl-methyl amine hydrochloride (104 mg, 52 mmol), 
1-hydroxybenzotriazole hydrate (71 mg, 0J3 mmol) and 
l-[3-(dimethylamino)propyI]-3-ethylcarbodiimide hydrochloride (104 mg. 
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0.52 mmol). The mixture was stined overnight at room tempoature. The reaction 
mixture was concentrated on the rotary evaporator at 58'C. The residue was 
partitioned between ethyl acetate (200 mL) and water (100 mL), and the layers 
were separated. The organic layer was washed with saturated sodium bicarbonate 

5 solution (100 mL) and brine (50 mL), the layers were separated, and the oi^ganic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was triturated with ethyl ether/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo(3,2-c]pyrimidine-2-caiboxylic arid (2,13- 
benzothiadiazol-S-yhnethyD-amide, 169 mg (70%). MS (APa+), m/z (%): 

10 464.2(100). 

EXAMPLE 43 

6-Benzyl.8-methyl.5,7.dioxo-6,7^ydro-5H-thIazolo[3^]pyriiiildlne- 
2-carboxylic acid 3,4-difluoro-benzylamlde 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
15 6,7-dihydro-5H-thiazolot3,2-c]pyrimidine-2-caiboxylic acid (105 mg, 0.33 mmol) 
was dissolved in dimethylfotmamide (3 mL). Added were 3,4-difluorobenzyl 
amine (50 mg, 35 mmol), l-hydroxybenzotiiazole hydrate (45 mg, 033 mmol) 
and l.[3-(dimethylamino)propyl]-3-eAylcarbodiimide hydrochloride (66 mg, 
0.35 mmol). The mixture was stirred overnight at room tanperature. The reaction 
20 mixture was concentrated on tiie rotary evaporatw. The residue was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL), the layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
25 was triturated with hexanes/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydio-5H-thiazolo[33-clpyrimidine-2-caiboxylic acid 3,4-difluoro- 
benzylamide, 105 mg (72%). MS (APa+), m/z (%): 442.1(100), 273.1 (100). 
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EXAMPLES 44 and 44a 
6-ben2yl-8.methyl-5,7.dioxo-6,7.dmydro-5H-tWa2olo[^ 
2-carboxylic acid (pyridin-3-ylinethyl>amide (Example 44) 

6*Beiizyl-8-methyl-5,7-dioxo-6,7-dmydro-5H-thiaz^^ 
5 2-carboxylic acid (pyridin-3-yliiietbyl)-amide hydrochloride (Exanqile 44a) 

The product of Example 33. Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (156 mg, 0.49 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 3-aminomethylpyridine 
(74 mg, 69 mmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol), and 

10 l.[3-(dimethylamino)propyl]-3-ethylcaibodiimide hydrochloride (99 mg, 

0.52 mmol). The reaction mixture was stirred ovemi^t at room temperature. The 
leaction mixture was partitioned between ethyl acetate (300 mL) and water 
(100 mL), and tiie layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution, the layers were separated and the organic 

15 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 

resulting oil began to crystallize on standing. The oil/solid was taken up in ethyl 
acetate, filtered, concentrated to dryness, and triturated with hexanes/ethyl acetate. 
The resulting solid, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmetiiyl>amide 

20 (Example 44) was collected by filtration, 140 mg (70%). The oil from the 

concentrated mother liquors was taken up in tetrahydrofuran and treated with HCl 
gas in ethyl ether to give the hydrochloride, 35 mg (Example 44a) (7.9%). MS 
(APa+). m/z (%): 407.2(100), 273.1 (50). 

EXAMPLE 45 

25 6-Beiizyl-8-methyl-5y7-dioxo-697*^ihydro-5H-thiazolo[392-c]pyri 
2-carboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (157 mg, 

0. 50 mmol) was dissolved in dimethylfomiamide (3 mL). Added were 
30 4-aminomethyl-N-tert-butyloxycarbonylpiperidine (1 13 mg, 53 mmol), 

1. hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 
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l-[3-<dimethylainino)propyl]-3-ethylcaibodiim hydrochloride (105 mg, 
0.55 mmol). The reaction mixture was stirred overnight at room temperature. The 
leaction mixture was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The oi^ganic layer was washed with 

5 saturated sodium bicarbonate solution (100 mL), the layers were separated, and 
the organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. 
The resulting oil slowly crystallized on standing. This was used directly in the 
next step. MS (APa+), m/z (%): 513.3(1), 457.3 (15), 413.3 (40). 

Step B: The product of Example 45, Step A, 230 mg, 45 mmol, was taken 

10 up in dichloromethane (20 mL), and HCl gas was bubbled in for about 2 minutes, 
and the flask was stoppered and allowed to stand overnight at room temperature. 
The reaction mixture was concentrated to a foam, and ethyl ether was added. The 
lesultuig solid was collected by filtration. The solid was very hygroscopic and 
turned to a gum that solidified on standing, 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (piperidin- 
4-yhnethyl)-amide hydrochloride, 116 rag (56%); MS (APCI+), m/z (%): 
413.3 (100). 

EXAMPLE 46 

6-Benzyl-8-methyl-5,7-dioxo-6y7-dihydro-5H-thiazolo[3;^^]pyr 

20 2-carboxyUc add 3-fluoro-4*methoxy*benzylan[iide 

The product of Example 33, Step B, namely 6-ben2yl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2rcaiboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 3-fluoro- 
4-methoxybenzyl amine (80 mg, 52 nmiol), 1-hydroxybenzotriazole hydrate 

25 (71 mg, 0.53 nmiol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 

hydrochloride (102 mg. 0.53 mmol). The reaction mixture was stirred 3 days at 
room temperature. The reaction mixture was partitioned between ethyl acetate 
(200 mL) and water (100 mL), and the layers were separated. The organic layer 
was washed with saturated sodium bicarbonate solution (100 mL), the layers were 

30 separated, and the organic layer dried over magnesium sulfate, filtered, and 

evaporated in vacuo. The residue was filtered through silica gel (70-230 mesh) 
using hexanes/ethyl acetate, 7:3, v/v, as eluant Hie product-containing fractions 
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were concentrated and the residue triturated with ethyl ether. The resulting solid, 
6-benzyl-8-methyl-5J-dioxc>-6,7-dihydK).5H-thiazolo[3;i-c]pyrimidine. 
2-carboxylic acid 3-fluoro-4-methoxy-benzylamide, was collected by filtration, 
53 mg (23%). MS (APCI+), miz (%): 454.2 (80), 273.2 (100). 

5 EXAMPLE 47 

6-Beiizyl-8-methyl.5,7.dioxo.6,7-dihydro-5H-thiazoIo[3^c]pyrimidine- 

2-carboxylic add (pyridin-2-ylmethyl)-aniide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-metfiyl- 
5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyiimidine-2-carboxylic acid (183 mg, 

10 0.58 mmol) was dissolved in tetrahydrofiiran (30 mL). The reaction mixture was 
cooled to 0*C, 2 drops of dimethylf ormamide wrae added, then oxalyl chloride 
(0.2 mL, 2.29 mmol) was added, and the mixture was stirred at O^C under an 
atmosphere of nitrogen gas for 10 minutes. Then the reaction mixture was allowed 
to warm to room temperature, stirred ten minutes, and then concentrated to an 

15 oil/solid without heating. This material was used directly in the next step. 

Step B: To the laoduct from Example 47, Step A, (146 mg, 0.44 mmol), 
was added undo* a nitrogen atmosphere, 2-aminomethyl pyridine (68 mg, 
0.63 mmol) in pyridine (3 mL). "nie reaction mixture was stirred 30 minutes, and 
then water was added, and the resulting mixture was extracted wifli etiiyl acetate. 

20 The ethyl acetate solution was washed with water and brine and dried over 

magnesium sulfate, filtered, and concentrated to an oil. Water was added to the oil 
and decanted. The oil was taken up in tetrahydrofiiran and dried over magnesium 
sulfate. The process of washing with water and drying was repeated twice more to 
remove pyridine. The resulting brown solid was chromatographed on silica gel 

25 (70-230 mesh) using ethyl acetate as eluant The product-containing fractions 

were concentrated, the residue triturated with hexanes/ethyl acetate to g^ve an off- 
white solid. The solid was taken up in tetrahydrofiiran and treated with HCl gas in 
ethyl ether. The resulting solid was collected by filtration, 6-benzyl-8-metiiyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic add (pyridin- 

30 2-ylmethyl)-amide hydrochloride, 73 mg (44%). MS (APa+), mix (%): 
407.1 (100), 331.1 (50). 
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EXAMPUB48 
6-Benzyl-8.methyl-5,7-dioxo-6,7-dihydro-5H-thto 
2-carboxylic acid 4-inethyl-beiizyla0ude 

The product of Example 33> Step B, namely 6-benzyl-8-methyl-5 J-dioxo- 
5 6 jKiihydro-5H-thiazoloI3,2-<:]pyrimidine-2-carboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-methylbenzyl amine 
(61 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 namol) and 

1- [3-(dimethylamirio)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. Hie reaction 
10 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 
and the organic layer dried over magnesium sulfate, filtered, and ev^orated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
15 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2K:]pyrimii^^ 

2- carboxylic acid 4.mefliyl-ben2ylamide, 141 mg (67%). MS (APCI+), m/z (%): 
420.2 (100). 

EXAMPLE 49 
6*Beiizyl-8-methyI-5,7-dioxo-6,7-dihydro-5H-thia^^ 

20 2-carboxylic acid 4-trifluoromethyl-beiizylamide 

The product of Example 33, Step B, namely 6-benzyl-8-metfiyl-5,7-dioxo- 
6,7-dihydro-5H-tiiia2olo[3,2-c]pyriniidine-2-caiboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-trifluoromethylbenzyl 
amine (88 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 

25 and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 

30 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 



wo 02/064599 



PCT/ra02/00313 



-109- 

2-caii)0xylic acid ^-trifluoromethyl-benzylamide, 154 mg (65 %). MS (APCI+), 
m/z (%): 474.2 (100), 3713 (30), 

EXAMPLE 50 
6-Beiizyl-8.methyl.5,7-dioxo-6,7-dihydro-5H-thia2»to^^ 
5 2-carboxyIic acid 4-chloro-beiizylaiiude 

. The product of Example 33, Step B, namely 6-benzyI-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (158 mg. 0^0 mmol) 
was dissolved in dimethylfomiamide (4 mL). Added v/ctt 4-chlorobenzyl amine 
(71 mg, 50 nrniol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) aind 

10 l.[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room tempCTature. The reaction 
mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution; the layers were separated 

15 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7.dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-caiboxylic add 4-chloro.benzylamide; 170 mg (77%). MS (APCI+), m/z (%): 
440.1 (100), 442.1 (50). 

20 EXAMPLE 51 

6-Beiizyl-8-methyl-SJ-dioxo-6J-dihydro-5H-thiazolo[3^c]pyrii^^ 

2- carboxyIic acid 4-trifluorGmethoxy-benzyIamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.50 mmol) 
25 was dissolved in dimethylformamide (4 mL). Added were 

4-trifluormethoxybenzyl amine (96 mg, 50 nmiol), l-hydroxybenzotiiazole 
hydrate (68 mg, 0.50 nrniol) and l-[3-(dimethylamino)propyl]- 

3- ethylcaibodiimide hydrochloride (100 mg, 0J2 mmol). The mixture was stirred 
overnight at room temperature. The reaction mixture was concentrated on tfie 

30 retary evaporator. Ibe residue was partitioned between ethyl acetate and water. 
The layers were separated, and the organic layer was washed with saturated 
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sodium bicarbonate solution. The layMS wae separated and the organic layer 
dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-ben2yl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxyIicacid 
5 4-trifluoromethoxy-benzylamide; 191 mg (80%). MS (APa+), m/z (%): 
490.2 (100), 273.2 (50). 

EXAMPLE 52 

6-Beii^l-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3^]pyriid 
2-carboxyUc add (2-inethyl-thiazol-4-ylmethyl)-aiiiide hydrochloride 

10 C-(2-Methyl-thiazDl-4-yI>>inefliylamine 

Step A: C-(2-Methyl-thiazol'4-yl>methylamine was made from 
4-chloitHnethyl-2-methyl-thiazole m 2 steps using the procedure of 
Culbertson TP, Domagala JM, Peterson P, Bongers S, Nichols JB; 7. Heterocyclic 
Chemistry 1987, 24. 1509. 

15 6-Beii7yI-8-methyl-5,7-dioxo^,7-dihydro-5H-thiazolo[3>c]pyrimidhie- 
2-carboxyUc add (2-methyl-thiazol-4-yhiiethyl)-amide hydrochloride 

Step B: 6-Bajzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrinudine-2-carboxylic acid was treated as in Example 35, Step B 
with C-(2-Methyl-thiazol-4-yl)-methylamine. The ftee base crystallized fiom 
20 ethyl acetate. The HCl salt made as in Example 35, Step B gave 6-benzyl- 

8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxyhcacid 
(2-methyl-thiazol-4-yhnethyl)-amide hydrochloride (45%); MS (APCI+), m/z 
(%): 427(100). 169(25). 

EXAMPLE 53 

25 8-Methyl-thiazolo[3,2-c]pyrimidbie-5,7-dioiie 

The product of Example 2, Step D, namely 6-benzyl-8-methyl- 
thiazolo[3.2-c]pyrimidine-5,7-dione (1.00 g, 3.67 mmol) was dissolved in boizene 
(25 mL). Aluminum chloride (2.00 g, 15 mmol) was added, and the mixture 
heated at reflux for 16 hours. The wann mixture was poured over ice and stined 

30 until the ice melted. The resulting yellow solid was filtered and rinsed with water. 
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The solid was triturated witfi diethyl eflier then dried in vacuo at SCC for 
16 hours to give 8-methyl-thia2olo[3^-c)pyriniidine-5,7-dione (83%). mp 
>230<'C. MS (APa+), m/z (%): 183(100). 140(20). 

EXAMPLE 54 

5 8.Methyl-5,7-dioxo-6,7^iihydi^5H-thiazolo[3^c]pyriiiiidine.2-carboxyUc 
add 

The product from Example 3, Step A, namely 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid methyl 
ester (4.0 g, 12 mmol) was dissolved in benzene (115 mL). Aluminum chloride 

10 (6.4 g, 48 mmol) was added and the suspension heated at reflux for 21 hours. The 
warm mixture was poured over ice and stirred until die ice melted. The solid was 
filtered. The solid was suspended in watra: and 1 M sodium hydroxide (1.1 eq.) 
was added. The mixture was stirred for 90 minutes, then filtered. The filtrate was 
treated with 1 M hydrochloric acid (1.1 eq.). The resulting solid was isolated and 

15 dried in vacuo at SO'C to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (99%). mp >205*' C. MS (APa+), 
m/z (%): 227(25), 183(100), 139(20). 

EXAMPLE 55 

4-[2-(4-Methoxy-beiizyIcarbamoyl)-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3^]pyrimidin-6-ylmethyl]-benzoic acid 

8-Methyl-5,7-dioxo-6,7^ihydro-5H-thiazolo[3^c]pyrimidine-2-carboxylic 

acid 4-methoxy-benzylamide 

Step A: The product of Example 54 (10.0 g, 41 mmol) was dissolved in 
dimethylformamide (300 mL). To the solution was added l-hydroxybraizotriazole 

25 hydrate (6.08 g, 45 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide 
hydrochloride (10.2 g, 53 mmol), then 4-methoxybenzylamine (5.9 mL, 
45 mmol). The mixture was stirred for 22 hours at room temperature. The 
dimethylformamide was removed in vacuum at 60''C. The residue was stirred in 
v/axec for 30 minutes then filtered. The resulting solid was stirred with 10% 

30 aqueous sodium carbonate for 30 minutes. The mixture was filtoed and rinsed 
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Avith water, then vacuum dried at 45®C for 16 hours to give 8-methyl-5,7-dioxo- 

6 J-dihydro-5H-thiazolo[3,2K:]pyrimidine-2-carboxylic acid 4-methoxy- 
benzylamide (77%). MS (APa+). m/z (%): 346(100). 303(30). 277(45). 

4-MetbyIbenzoic acid tert-butyl ester 

5 Step B: To a solution of pyridine (125 mL) and tert-butanol (125 mL, 

1.31 mole) was added 4-methylbKizoyl chloride (171 mL, 1.29 mole). The 
reaction was stirred at room temperature for 88 hours, then poured into wata- 
(325 mL) and EtOAc (325 mL). The layers were separated. TTie ROAc layer was 
washed with 0.5 M HCl (3 x 200 mL), water (200 mL), aqueous sodium 

10 bicarbonate, and brine. The solvent was evaporated in vacuo to ^ve die arude 
ester. The material was dissolved in hexanes (250 mL) and passed duou^ silica 
gel eluting with additional hexanes. The solvent was evaporated in vacuo to give 
4-methylbenzoic acid tert-butyl ester (96%). IH-NMR (CDCI3) 8 7.87 (d. 2H), 
7.20(d. 2H), 2.39(s. 3H). 1.58(s, 9H). 

15 -4-Bromomethylbenzoic acid tert-butyl ester 

Step C: The product ftom Example 55, Step B (50.0 g, 0.26 mole) was 
dissolved in caibon tetrachloride (250 mL). N-Bromosuccinnnide (46.3 g, 
0.26 mole) was added followed by benzoyl peroxide (0.6 g, 0.0026 mole). The 
mixture was heated at reflux for 4 hours. The cooled reaction was filtered, rinsing 

20 the solid with hexanes. The combined filtrate was washed with aqueous sodium 

bisulfite, and 0.5 M sodium hydroxide. The organic layer was dried (Na2S04) and 
passed through silica gel eluting with hexanes. The solvent was removed in vacuo 
to give 4-bromomethyltenzoic acid tert-butyl ester (72%). The matoial could be 
crystalUzed from methanol; mp 46-48; Ifl-NMR (CDQa) 5 7.95(d, 2H). 

25 7.41(d,2H),4.50(s.2H),1.59(s.9H). 

4.[2K4-Methoxy-benzylcarbamoyl)-8-methyI-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6'yhnethyl]-beiizoic acid tert-butyl ester 

Step D: The product firom Example 55, Step A (10.0 g, 29.0 mmol) was 
suspended in dimethylfoimamide (300 mL). Cesium carbonate ^.55 g. 
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29.3 mmol) was added followed by the product of Example 55, Step C. namely 
4-Bromomethylbenzoic acid teit-butyl ester (7.86 g, 29.0 mmoI). After 17 hours, 
the dimethylfonnamide was removed in a vacuum at 70°C. The residue was 
mixed with tetrahydiofuran and filtered through a pad of Celite over silica gel 
5 eludng with additional tetrahydrofiiran. Hie filtrate was evaporated in vacuo to an 
oil. The material was purified by chromatogn^hy on silica gel, eluting with 
CH2Cl2:tetrahydn>furan (19:1) to give 4-[2-(4-methoxy-benzylcaibamoyl)- 
8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid tert- 
butyl ester (80%). MS (APCI+), m/z (%): 536(35), 480(100). 317(80). 

10 4.[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl]-beiizoicacid 

Step E: The product from Example 55, Step D (12.2 g, 22.8 mmol) was 
dissolved in trifluoroacetic acid (100 mL) and stirred at room temperature for 
1.5 hours. The solvrait was removed in vacuo at 40*'C. The resulting oil 
15 crystallized in tetrahydrofuran. The tetrahydrofiiran was evaporated in vacuo. The 
solid was triturated with diethyl ether, then vacuum dried at 45**C to give 
4-[2-(4-medioxy-ben2ylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid (80%); mp >210'' C; MS 
(APCI+), m/z (%): 480(10), 317(100). 

20 EXAMPLE 56 

4-[2-(4-Methoxy-beiizylcarbamoyl)-8-methyI-5,7-dioxo-7H- 
thiazolo[3^]pyrimidln-6-ylmethyl>beiizoic add sodium salt 

To the product of Example 55, Step E (1.05 g, 2.19 mmol), suspended in 
etfianol (120 mL) was added 1 M sodium hydroxide (2.23 mL, 2.23 mmol). Afto- 

25 20 minutes, water (2 mL) was added to complete die solution. The solution was 
filtered and the filtiate evaporated to a white solid. The material was triturated 
with ethanol (10 mL) and rinsed twice with dietiiyl ether. The solid was vacuum 
dried at 55°C for 18 hours to give 4-[2-(4-methoxy-benzylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt 

30 (95%); MS (APCI+), m/z (%): 480(20), 317(100). 
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EXAMPLE57 
4*[2-(4-Methoxy-beiizylcarbamoyI)-8-metbyl-597H^^ 
th^azolo[3,2-c]pyriIIlidin-6-ylInethyI^beIlzo add 2-dimethylamino-ethyI 
ester hydrochloride 

5 The product of Example 55, Step E was treated as in the procedure of 

Example 55, Step A using N,N-dimethylaminoethanoL The crude product was 
dissolved in ethyl acetate/tetrahydrofuran and washed with water, 10% aqueous 
sodium carbonate and bhne, dried (NasS04) and evaporated to the free base. Hie 
material was dissolved in tetrahydrofiiran and treated wifli 1 M HCl in diediyl 

10 ether (1 .2 equivalents). The resulting solid was filtered and rinsed with diethyl 
ether, then vacuum dried to give 4-[2-(4-methoxy-ben2ylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 
2-dimethylamino-ethyl ester hydrochloride (67%); MS (APCI+), m/z (%): 
551(100), 317 (30), 

15 EXAMPLE 58 

4-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyI-5»7*dioxo-7H- 
thiazolo[392-c]pyrimidln-6-ylmethyl]-benzoic add 

8-Methyl-5J-dioxo-6,7-dihydro-5H-thia2»lo[3^c]pyrimidme-2-ca^ 
acid 4-fluoro-benzylamide 
20 Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid was treated as in Example 55, Step A using 4-fluoro- 
benzylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide (99%); MS 
(APa+), m/z (%): 334(100), 291(50), 265(95). 



25 4-[2-(4*FluonHbenzylcarbamoyl)-8-methyl-597-dioxo-7H- 

thiazolo[3^c]pyriiiudui-6-ylmethyI]*beiizoic add tert-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give4-[2-(4-fluoro-ben2y]carbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-y]methyl]-ben2oic acid t^-butyl ester (63%); MS 
30 (APCI+), m/z (%): 524(35), 468(100), 317(55). 
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4-[2-(4-Fluoro-bciizyIcarbamoyl>*-methyI-S,7-dioxo-7H- 
thiazoIo[3^c]pyriniidin-6-ylmethyl]-baizoicadd 

Step C: The product from Step B was treated as in Example 55, Step E to 
give4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-<iioxo-7H- 
5 thiazolo[3,2K;]pyriinidin-6-ylmethyl]-benzoic acid (93%); MS (APa+). m/z (%): 
468(100), 317(50). 

EXAMPLE 59 

4-[2-(4-F1uoro-benzylcarbamoyl)-8-inethyl-5,7-dioxo-7H- 
thiazolo[3^c]pyriiiiidiii-6-ylmefliyl]-benzoic add Sodium Salt 

10 4-[2-(4-Fluoro-benzylcaibamoyl)-8-inethyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrinudin-6-ylmethyl]-ben2oic acid was treated as in Example 56 
to give 4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt (85%); MS 
(APCI+). m/z (%); 468(30), 317 (100). 

15 EXAMPLE 60 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^c]pyrmiidin-6-ylmethyl]-bMizoic add 2-dimethylamino-ethyl 
ester 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3,2-c]pyiimidin-6-ylmethyl]-benzoic add was treated with NJ^- 

dimethylaminoethanol as in Example 57. The crude compound was dissolved in 
ethyl acetate and washed with water and 10% aqueous sodium caibonate, dried 
(Na2S04) and evaporated. The residue was chromatographed on silica gel eluting 
with CH2Cl2:MeOH 9:1 to give 4-[2-(4-fluoro-benzylcatbamoyl)-8-methyl- 
25 5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add 

2-dimethylamino-ethyl ester (30%); MS (APa+), m/z (%): 539(100). 388(15). 
317(20). 
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EXAMFLE61 

4.[2-(4-FIuoro-beii2ylcarbamoyl)-8-metfayl'5,7-di(»H>-7H- 
thiazolo[3^]pyriiiiidiD-6-ylmethyl]-beiizoic add 2-dunetbyIainino-ethyl 
ester hydrochloride 

5 The product of Example 60 was dissolved in tetrahydrofuran and treated 

with 1 M HCl in diethyl ether (1.2 equivalents). The resulting soUd was filtered 
and rinsed with diethyl ethw, then vacuum dried to give 4-[2-(4-fluon>- 
benzylcaibamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^-c]pyrimidin-6-ylmethyl]- 
benzoic add 2-dimethylamino-ethyl ester hydrochloride (41%); MS (APCI+), m/z 

10 (%): 539(100), 388(20), 317(40). 

EXAMPLE 62 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4.ylmethyl)-cariiamoyl>7H- 
thiazoIo[3^c]pyrimidin-6-yImethyl}-benzoic acid trifluoro-aMtate 

8-MethyI-5,7-dioxo-6,7-dihydro-SH-thiazolo[3>c]pyriiiildfaie-2"Carboxylic 

15 acid (pyridin-4-ylmethyl)-amide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-diiazolo[3,2-c]pyrimidine- 
2-carboxylic acid was treated as in Example 55, Step A using C-pyridin-4-yl- 
methylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide (82%); MS (APa+), 

20 m/z (%): 317(100), 274(50), 248(95). 

4-{8-Methyl-5,7^ioxo-2-[(pyridin-4-yhnethyl)-carbanioyl]-7H- 
thiazolo[3>c]pyriiiiidhi-6-yhnethyI}-benzoic add tert-butyl ester 

Step B: The product of Step A was treated as in Exaiiq>le 55, Step D to 
give4-{8-methyl-5,7-dioxo-2-[^yridin-4-ylmethyl)-cari)amoyl]-7H- 
25 thiazolo[3,2-c]pyrimidin-6-yhnedjyl }-benzoic acid tert-butyl ester (47%); MS 
(AP+) m/z (%): 507(100), 451(35), 317(35), 147(40). 
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4-{8-Methyl-5,7.dioxo-2-I(pyridin-4-ylmethyl)-carbaiiioyIl-7H- 
thia2olo[3>c]pyriimdiii-(>-ylmethyI}-benzolc add trifluoro-acetate 

Step C: The product from Step B was treated as in Example 55, Step E. 
Trituration with diethyl ether, ethyl acetate and again with diethyl ether gave 
5 4-{ 8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-caibamoyl]-7H- 

thiazolo[3,2-c]pyriniidin-6-ylmethyl}-benzoic acid trifluoro-acetate (93%); MS 
(APCI+). m/z (%): 451(40). 317(100). 135(30). 

EXAMPLE 63 

4-{8-Methyl-5,7-dioxo-2-[(pyiidin-4-ylmethyl)-carbaiiioyI]-7H- 
10 thiazolo[3^]py^iInidin■6-ylIIlethyl^bena»ic add 2-dimethylaniuio-ethyl 

ester dihydrodiloride 

4-{8-Methyl-5,7-dioxo-2-[^yridin-4-ylmethyl)-carbamoyl]-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid trifluoro-acetate was treated as 

in Example 57. The crude product was dissolved in water and sodium bicaibonate 

15 was added until pH 8. The aqueous layer was extracted with ethyl acetate and 
ethyl acetate/tetrahydrofuran. The combined organic layers were washed with 
water, 10% sodium carbonate, and brine then evaporated to a foam. The material 
was chromatographed on silica gel elating with tetrahydrofuran to give the free 
base. The foam was dissolved in tetrahydrofuran and treated with 1 M HCl in 

20 diethyl ether (2.06 eq.) to give 4-{ 8-methyl-5,7-dioxo-2-I(pyridin-4-ylmethyl)- 
cart)amoyl]-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic add 
2-dimethylamino-ethyl ester dihydrochloride (93%); MS (APCI+), m/z (%): 
522(100), 388(20), 317(40), 135(20), 

EXAMPLE 64 

25 8-Methyl-6-(2-methyl-thiazol-4-ylmethyI)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^c]pyrimidine'2-carboxylic acid 4<fluoro-benzylamide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic add 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 2-mediyl-4-bn)momethyl-thiazole. The erode product was chromatogr{q)hed 
30 witfi silica gel eluting with CH2Cl2:tetrahydrofuran 9:1 to give 8-methyl- 
6-(2-methyl-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
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thiazolo[3,2-c]pyiimidine-2-carboxylic acid 4-fluoro-benzylaniide (37%); MS 
(APa+). m/z (%): 445(100), 294(80). 

EXAMPIJE65 

2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

tIiiazolo[3^c]pyriiiiidin-6-ylmethyl]-beiizoic acid methyl ester 

8-Methyl-5J-dioxo-6J-dmydro-5H-thiazolo[3,2-c]pyriniidine- 

2-carboxylic add 4-fluoro-ben2ylainide was treated as in Example 55, Step D 
with 4-biomomethyI-2-chloro-benzoic acid methyl ester. The erode product was 
chromatographed on siHca gel eluting with CH2Cl2:tetnihydn)furan 9:1, then 
triturated with diethyl ether to give 2-chloro^[2-(4-fluoro-ben2ylcaibamoyl> 
8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyI]-benzoic acid methyl 
ester (86%); mp 176-178*C; MS (APa+), m/z (%): 518(40), 516(100). 367(20), 
365(50). 

EXAMPLE 66 

8-Methyl-5,7-dioxo-6-(2H-tetrazoI-5-ylmethyl>6,7-dihydro>5H- 
thiazolo[3>c]pyrimidine-2-carboxylic add 4-fluoro-benzyIainide 

8-Methyl-S,7-dioxo-6-[(2-triphenylmethyl)-2H-tetrazol-5-ylmethyl]- 
6,7-dihydro-5iy-thia2olo[3^c]pyrimidlne-2-carboxylic acid 4-fluoro- 
benzylamide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-clpyrimidine- 
2-carboxylic acid 4-fluoro-benzylamide was treated as in Example 55, Stq> D 
with 5-chloromethyl-2-(triphenylmethyl)-2H-tetrazole. The erode product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:1 to give 
8-methyl-5,7-dioxo-6-[(2-triphenylmethyl)-2H-tetrazol-5-ylmethyl3-6,7-dihydro- 
5H-thiazolo[3,2-c]pyiimidine-2-caiboxylic acid4-fluoro-benzylaniide (50%); 
iH-NMR (DMS0-d5) 5 932iU IH). 7.36(m, IIH). 7.16(t,2H), 6.95(m. 6H). 
5.34(s. 2H), 4.39(s. 2H), 1.88(s, 3H). 
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8-Methyl-5,7-dioxo-6-(2H-tetrazol-5-ylmethyl)-6,7-dihydro-5fl- 
thiazolo[3^c]pyriiiiidine-2-carboxylic add 4-fluoro-beiuylaiiiide 

Step B: The product from Example 66, Step A (295 mg, 0.45 nrniol) was 
suspended in trifluoroacetic acid (5.0 mL). Triethylsilane was added dropwise 
5 until the mixture became colorless. The solvent was evopoarated in vacuo, and the 
residue triturated twice with diethyl ether. The material was vacuum dried at room 
temperature to give 8-methyl-5,7-dioxo-6-(2H-tetrazol-5-ylmethyl)-6,7-dihydio- 
5//-thiazolo[3^-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide (53%); MS 
(APa+). m/z (%): 416(35), 373(25). 306(30). 265(95). 222(100), 209(20). 



10 EXAMPLE 67 

8-Methyl-5,7-dioxo-6-thiazoI-2-ylmethyI-6,7-dihydro-5H- 
thiazolo[3;Z-c]pyriinidine-2-carboxyIic add 4-fluoro-beiizylainide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
15 2-carboxylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 4-chloromethyl-thiazole. The crude product was chromatographed on silica 
gel eluting with CH2Cl2:tetrahydrofuran, 5:1. The resulting fipee base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether (1.2 eg.) and 
stirred 30 minutes. The solid was isolated by filtiiation and dried in vacuo at room 
20 temperature to give 8-metiiyl-5,7-dioxo-6-thiazol-2-ylmethyl-6.7-dihydn)-5H- 

thia2oIo[3.2-c]pyrimidine-2-cart)oxylic acid 4-fluoro-benzylamide hydrochloride 
(44%); mp 183-185" C; MS (APCI+), m/z (%): 431(100). 280(20). 

EXAMPLE 68 

4-[2«(4-Fluoro-beiizylcarbamoyl)-8.methyl-5,7-dioxo-7H- 
25 thiazolo[3^]pyriiiudin>6'ylmethyl]*2-methyl-baizoic add methyl ester 
8-Nfethyl-5,7-dioxo-6,7-dihydio-5H-tfaiazolo[3,2-c]pyrimidine- 
2-caiboxylic add 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 4-bromomethyl-2-methyl-benz(»c add methyl ester. The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 9:1, then 
30 triturated witii dietiiyl ether to give 4-[2-(4-fluoro-benzylcarbamoyl>8-methyl- 
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57-dioxo-7H.thiazoio[3,2-c]pyriinidin-6-ylmethyl]-2-inethyl-beiiro add methyl 
ester (75%); mp 179-180° C; MS (APa+), m/z (%): 496(100), 345(15). 

EXAMPLE 69 

4-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
5 thiazolo[3^c]pyriinidin.6.yImethyI]-2-methoxy-benzoic acid methyl ester 
8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 
2-caiboxylic add 4-fluoro-benzylaniide was treated as in Example 55, Step D 
with 4-bromomethyl-2-methoxy-benzoic add metfiyl estar. The crude product was 
chromatogtaphed on silica gel eluting with CH2a2:tetrahydrofuran 19:1, then 

10 crystallized from diethyl ether and vacuum dried at room tenq)erature to give 
4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-2-methoxy-benzoic add methyl ester 
(75%); mp 191-193** C; MS (APCI+), m/z (%): 512(100), 361(10). 

EXAMPLE 70 

6-(4-Fluoro-benzyI)-8-methyl-5,7-dioxo^,7-dihydro*5H- 
thiazolo[3^]pyrimidine-2H:arboxylic acid (pyridfai-4-ylmethyl)-amide 
hydrodiloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-cari)oxylic add (pyridin-4-ylmethyl)-amide was treated as in Example 55, 
Step D with 4-fluorobenzyl bromide. The crude product was chromatogiaphed on 
silica gel eluting with CH2Cl2:tetrahydrofuran 2:1. The isolated free base was 
dissolved in tetrahydrofuran and treated with lAf HCl in diethyl ether to give 
6-(4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)-amide 
hydrochloride (48%); MS (APCI+), m/z (%): 425(100), 291(40), 257(20). 



15 



20 



25 
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EXAMPLE71 

6-(4-Bromo-beiizyl)-8-methyl-5,7-dio»o-6,7-dihydro-5H- 
tMa2olo[3^]pyriiiiidme-2-carboxylic add (pyridin-4-ylmethyl)-aiiiide 
hydrochloride 

8-Me%l-5J-dioxo-6J-ciihydio-5H-thiazolo[3^-c]pyrimidine- 
2-caiboxylic acid (pyridin-4-ylinethyl)-ainide was treated as in Example 55, 
Step D with 4-bromobenzyl bromide. The etude product was cliromatographed on 
silica gel eluting with CH2Cl2:tetrahydrofuran, 2:1. The isolated free base was 
dissolved in tetrahydrofuran and treated with lAf HCl in diethyl ether to give 
6-(4-bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c3pyrinudine-2-carboxylic acid (pyridin-4-ylmethyl)-anude 
hydrochloride (48%); MS (APCI+), m/z (%): 487(100). 485(100). 

EXAMPLE 72 

6-(4-ChIoro-ben?yl)-8-methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-aniide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3.2-c]pyrimidine- 
2-carboxylic acid (pyridin-4-ylmethyl>amide was treated as in Example 55, 
Step D with 4-chlorobenzyl bromide. The crude product was chromatographed on 
silica gel eluting with CH2Cl2:tetrahydiofuian, 2:1. The isolated finee base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-chloio-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride (65%); MS (APCI+). m/z (%): 441(100), 307(20). 

EXAMPLE 73 

8-Methyl-6-[4-(morpholine-4-carbonyl)-beii2yI]-S,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3^]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl>ainide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyriinidine- 
2-carboxylic add (pyridin-4-ylmethyl)-amide was treated as in Example 55, 
Step D with l-(4-bromomethylphenyl)-l-morphohn-4-ylmethanone. The crude 
product was triturated with ethyl acetate to give the fiee base. The isolated ftee 
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base was dissolved in tetrahydrofiiran and treated with IMBCl in diethyl ether to 
give8-methyl-6-[4-(morpholine-4-carbonyl)-benzyl]-5,7-dioxo-6,7-dihydn)-5H- 

thiazolo[3,2-c]pyiimidine-2-carboxyUc acid (pyridin-4-ylmethyl)-aimde 

hydrochloride (56%); MS (APa+). m/z (%): 520(80), 392(100). 336(70). 

5 292(80). 

EXAMPLE 74 

{5-[2-(4-Fluoro-ben?yIcarbamoyl)-8-niethyl-5,7-dioxo-7H- 
thia2olo[3^]pyriiiiidin-6-ylmethyl]-isoxa2ol-3-yI}-<»rbaiiiic add methyl 

ester 

10 8-Methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3.2-clpyriniidine- 

2-carboxylic acid 4-fluoK)-ben2ylaniide (100 mg, 03 nunol) was dissolved in 
dimethylfonnamide (3 mL). and cesium cari)onate (98 mg. 0.3 mmol) was added, 
then (5-bromomethyl-isoxazol-3-yl)-carbamic acid methyl ester (71 mg, 
0.30 mmol) was added and the mixture stirred overnight at room temperature. The 

15 reaction mixture was partitioned between ethyl acetate and 10% citric acid 

solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was chromatographed 
on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v, thei) 1/2, v/v as 
eluant to give the product, {5-[2-(4-fluaro-benzylcarbamoyl)-8-noethyl-5,7-dioxo- 

20 7H-thia2olo[3,2-c]pyrimidin-6-ylmethyl]-isoxazol-3-yl }-cari>amic acid methyl 
ester, 58 mg (40%). MS (APCI+), m/z (%): 488.1(100), 265.2(98). 

EXAMPLE 75 

8-Methyl-5,7-dioxo-6-[4.(2H-tetrazol-5-yl)-beiizyI]-6,7-dihydro-5H- 
thiazoIo[3^c]pyriniidine-2-carboxyUc acid 4-fluoro-benzylaiiiide 

25 Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-cari)oxylic acid 4-fluoro-benzylamide (200 mg, 0.6 mmol) was dissolved in 
dimethylfonnamide (5 mL), and cesium carbonate (196 mg, 0.6 mmol) was 
added; then (4-bromomethyl-phenyl)-trityl-2H-tetrazole (289 mg, 0.6 mmol) was 
added and the mixture stirred over three days at room tenq)erature. The reaction 

30 mixture was partitioned betweoi ediyl acetate and 10% citric acid solution, tfie 
aqueous layer back-extracted, the organic lay^ combined, the organic layer 
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washed with 10% citric acid and three times with brine, dried over magnesiinn 
sulfate, filtered and concentrated. The residue was chromatographed on silica gel 
(70-230 mesh) using hexanes/ethyl acetate, 2:1, v/v, then 1:1, v/v as eluantto give 
the product, which was used directly in the next step, 186 mg (42%). MS 

5 (APa+). m/z (%): 678.3(10), 243.2(100). 

Step B: The product from Step A, (186 mg, 0.25 mmol) was taken up in 
trifluoroacetic acid (6 mL) at room temperature and stirred for 3 hours. The 
reaction mixture was concentrated to dryness, and water was added and a white 
precipitate formed and was collected by filtration and washed with ethyl ether and 

10 hexanes to give the product, 8-methyl-5,7-dioxo-6-[4-(2H-tetrazol-5-yl>benzyl]- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide, 80 mg (65%). MS (APCI+), m/z (%): 492.2(60). 

EXAMPLE 76 

8-Methyl-6-[4-(morpholine-4-carbonyl)-benzyl]-5,7-dioxo-6,7-dihydro.5H- 

15 thiazolo[3;2-clpyrimidine-2-carboxylic acid 4-fluoro-benzylamide 
8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL), and cesium caibonate (148 mg, 0.45 mmol) was 
added and then l-(4-bromomethyl-phenyl)-l-morpholino-4-yhnethanone (128 mg, 

20 0.45 mmol) was added and the mixture stirred four days at room temperature. The 
dimethylfonnamide was removed in vacuo. The residue was partitioned between 
ethyl acetate and 10% citric acid solution, the layers separated, die organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 8-methyl- 

25 6-[4-(morpholine-4-caibonyl>benzyl]-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-clpyrimidine-2-carboxylic acid 4-fluoro-benzylamide), 143 mg 
(59%). MS (APa+), m/z (%): 537.2(50), 386.2 (100). 
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EXAMPLE77 

6.((H.FIuoro-quinolin-2-ylmethyl)-8-methyl-5,7MUoxo^7-dihydro-SH- 
thiazolo[3^c]pyriinidine-2-carboxyUc acid 4-fluoro-beii2ylaniide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 

5 2-caiboxyHc acid 4-fluoro-benzylaimde (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium carbonate (148 mg, 0.45 mmol) was 
added and then 2-(chloronnethyl)-6-fluoK)-quinoline (88 mg, 0.45 mmol) was 
added and the mixture stined 4 days at room temperature. The 
dimethylfonnamide was removed in vacuo. The residue was partitioned between 

10 ethyl acetate and water, the layers separated, the organic layer washed with brine, 
dried over magnesium sulfate, filtered and concentrated. Hie residue was 
triturated with hexanes/ethyl acetate to give the product, 6-(6-fluoro-qumolin- 
2-ylmethyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid 4-fluoro-benzylamide, 143 mg (64%). MS (APCI+), m/z (%): 

15 493.2(50), 342.2 (100). 

EXAMPLE 78 

2-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazoloI3>c]pyrlmidin-6-ylmethyl]-5-methoxy-pyrimidine-4-carboxylicacid 

methyl ester 

20 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 

2-carboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL) and cesium carbonate (148 mg, 0.45 nomol) was 
added and then 2-chloromethyl-5-methoxy-pyrimidine-4-carboxylic acid methyl 
ester (1 17 mg, 0. 45 mmol) was added, and the mixture stirred 4 days at room 

25 temperature. The dimethylformamide was removed in vacuo. The residue was 

partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concoitrated. ITie 
residue was triturated with hexanes/ethyl acetate to give die product, 
2-[2-(4-flu<»o-benzylcarbamoyl)-8-mediyl-5,7-dioxo-7H- 

30 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-carboxylic acid 
methyl ester, 30 mg (13%). MS (APa+), m/z (%): 514.2(100), 363.2 (50). 
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EXAMPIE79 

6.But-^ynyl.8-methyl.5,7.dioxo.6,7.dihyd^o.5H.thiazolo[3>c]pyriIm 

2-carboxylic acid 4-fluoro-beii2ylaimde 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 

2-caiboxylic acid 4-fluoro-ben2ylaimde (150 mg, 0.45 nimol) was dissolved in 

dimethylfonnamide (4 mL) and cesium caibonate (148 mg, 0.45 mmol) was 

added, and then l-biomo-2-butyne (60 mg, 0.45 mmol) was added and the 

mixture stined 5 days at room temperature. The dimethylformamide was removed 

in vacuo. The residue was partitioned between ediyl acetate and 10% citric add 

solution, the layers separated, the organic layer washed with brine, dried over 

magnesium sulfate, filtered and concentrated. The residue was triturated with 

hexanes/ethyl acetate to give the product, 6-but-2-ynyl-8-methyl-5,7-dioxo- 

6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro- 

benzylamide, 125 mg (72%). MS (APCI+), m/z (%): 386.2(100). 

EXAMPLE 80 

8-MethyI-5,7-dioxo-6-(2-oxo-2H-l-benzopyran-6-ylmethyl)-6,7-dlhydro-5H- 

thiazolo[3>c]pyrimidine-2-carboxyUc add 4-fluoro-beiizyIamide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-clpyrimidine- 

2-carboxylic acid 4-fluoro-benzylamide (377 mg, 1.1 mmol) was dissolved in 
dimethylformamide (7 mL) and cesium carbonate (365 mg. 1.1 mmol) was added, 
and then 6-bromomethyl-chromen-2-one (270 mg, 1.1 mmol) was added and the 
mixttore stirred 13 days at room temperature. The dimethylformamide was 
removed in vacuo. The residue was partitioned between ethyl acetate and 10% 
dtric acid solution, the layers separated, the organic layer washed with 10% dtric 
acid and brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate and tiien chromatographed on a 
short pad of silica gel (70-230 mesh) followed by column chromatography using 
hexanes/ethyl acetate to give the product, 8-meftyl-5,7-dioxo-6-(2-<ao-2H- 

1- benzopyran-6-ylmethyl)-6,7-dihydro-5H-thiazolo[3.2<]pyrimidine- 

2- caiboxylic add 4-fluoro-benzylamide, 78 mg (14%). MS (APa+), m/z (%): 
492.3(100), 341.1 (80). 
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EXAMPLE81 

6-(4-Methanesulfonyl-beiizyl)-8-methyl-5,7-dioxo-6,7-dihy<^ 
thia2olo[3;^clpyriinidine.2-carboxylic acid (pyridin-4-ylmethyl)-aniide 
hydrochloride 

5 The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl>- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium carbonate (163 mg, 0.5 nmiol) was added followed by 
4-methylsulfonylben2yl chloride (102 mg, 0.5 mmol), and the mixture stirred 

10 overnight at room temperature- The dimethylfonnamide was removed in vacuo. 

The residue was partitioned between ethyl acetate and water, the layers separated, 
the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. No product was in the ethyl acetate layer. The product was insoluble 
in both phases- The insoluble material was collected by filtration and dried in 

15 vacuo. The solid was stirred in ethereal HCl to give the product, 

6-(4-methanesulfonyl-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)-amide 
hydrrchloride, 0.082 g (32%). MS (APCI+), m/z (%): 485.1(100), 351.0 (50). 

EXAMPLE 82 

20 6-(3-Cyano-ben2yl)-8-methyl-5,7-dioxo-6,7-daiydro-5H^ 

thiazolo[3,2-c]pyrimidine-2-carboxyIicacid (pyrldin-4-ylmethyl)-amide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (pyridin-4-ylmethyl)- 

25 amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL) and 

cesium carbonate (163 mg. 0.5 nmiol) was added and then 3-cyanobaizyl bromide 
(98 mg, 0.5 nunol) was added, and ihe mixture stured overnight at room 
temperature. The dhnethylformamide was removed in vacuo. The residue was 
partitioned between etiiyl acetate and water, the layers separated, the organic layer 

30 washed with brine, dried over magnesium sulfate, fQtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 151 mg 
(70%). A portion of the soUd was stirred in ethereal HQ to give the product. 
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6-(3-cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)-aiiiide 
hydrochloride, 0.082 g. MS (APa+). m/z (%): 432.1(100), 298.1 (50). 

EXAMPLE 83 

5 6-[2-(4-Chloro-ben2enesulfonyl)-ethyl].8.methyl-5,7-diow)-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carbo3Q'lic add (pyridiii-4-ylmethyl>ainide 
hydrodiloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-dua2oIo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)- 

10 amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 2-chloroethyl- 
4-chlorophenyl sulfone (120 mg, 0.5 mmol) was added, and tiie mixture stined 
overnight at room temperature. The dimethylfonnamide was removed in vacuo. 
The residue was partitioned between ethyl acetate and water, the layws separated, 

15 the organic layer washed with brine, dried over magnesium sulfate, filtwed and 
concentrated. The solid was stirred 2 hours in ethereal HCl to give the product, 
6.[2-(4-chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 156 mg (57%). MS (APCI+), m/z (%): 519.1(40), 521.1 (20). 

EXAMPLE 84 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydro-5H- 
tbiazolo[3^]pyriniidine-2-carbo37Uc add (pyridiii*4-yhnethyl>amide 
hydrochloride 

The product from Example 62, Step A, namdy 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-bromomethylbenzene 
sulfonamide (125 mg, 0.5 mmol) was added and the mixture stirred overnight at 
room temperature. The dimethylformamide was removed in vacuo. The residue 
was partitioned between ethyl acetate and water, the layers separated, the organic 
Idya washed with brine, dried over magnesium sulfate, filtered and concentrated. 
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The solid was stined 1 hour in ethereal HCl to give the product, 8-methyl- 
57-dioxo-6K4-sulfamoyl-benzyl)-6jHiihydro-5H-thiazolo[3,2-c]pyriimdine- 

2-carboxylic acid(pyridin-4-ylmethyl)-ainide hydrochloride, 145 mg (56%). MS 

(APa+). miz (%); 486.1(100), 352.0 (90). 

5 EXAMPLE 85 

6-(4-Cyano-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3^]pyrimiduie-2-carboxyIic add Opyridin-4-ylmethyI)-aimde 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
10 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; thrai 4-cyanobenzyl bromide 
(98 mg, 0.5 mmol) was added and the mixture stined overnight at room 
tempoature. The dimethylfonnamide was removed in vacuo. The residue was 
15 partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. TTie 
residue was triturated with hexanes/ethyl acetate to give a pale brown solid. Hie 
solid was stirred in ethereal HQ for 1 hour to give the product, 6-(4-cyano- 
benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2-c]pyrinudine- 
20 2-caiboxylic acid (pyridin-4-ylmethyl>amide hydrochloride, 0.102 g. MS (AP+) 
m/z (%): 432.1(100), 298.0 (30). 

EXAMPLE 86 

8-MethyI.5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro.5H- 
thiazolo[3^]pyrimidine-2-carboxylic acid 4-fluoro*benzylamide 

25 In an 8 mL screw cap vial was added a solution of 8-methyl-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide,(0.033 g, 0.1 nunol) in dimethylfonnamide (1 mL), a soluticm of 
3-chloro-l-phenyl-propan-l-one (0.039 g, 0.23 mmol) in dimethylfoimamide 
(0.575 mL) and anhydrous cesium carbonate (0.075 g, 0.023 mmol). The vial was 

30 capped and the reaction mixture was shaken for 24 hours at room tempoature. 
The reaction mixnire was filtoed and the solvoit was removed under vacuum. 
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Purification was carried out via leverse-jdiase HPLC (3% n-propanol in 
acetonitrile and 3% n-propanol in wato: as the eluent; C-18 column). 0.028 g 

(60%). MS (APCI), m/z ([M+H]+) 466.5. 

EXAMPLES? 

5 8-Methyl-5,7-dioxo^(l-phenyl-ethyl)-6,7-dihydro-5H. 

thiazolo[3^c]pyriiiiidine-2-carbo:grlic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCD. m/z ([M+H]+) 438.4. 



EXAMPLE 88 

10 8-Methy|-5,7-dioxo-6-(2-phenylmethanesuIfonyI-ethyl)-6,7-dihydro-5H- 
thiazoio[3^c]pyriniidine-2-carboxylic add 4-fluorO'beiizylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCI). m/z ([M+H]+) 516.5. 

EXAMPLE 89 

15 6-(5-Cyano-pentyl)^-metbyl-5,7'dioxo-6,7-dlhydro-5H- 

thiazolo[3^]pyrinaidine-2-carboxyUc add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 429.4. 

EXAMPLE 90 

20 6-(E)-But-2-enyl-8.methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^c]pyrimidine-2-carboxylic add 4-fluoro-benzylaiiiide 
The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H1+) 388.4. 
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EXAMPLE91 
8-Methyl-5,7-dioxo^(E)>peat-2^yl-6,7*dihydro-SH- 
thiazolo[3,2^]pyriniidine-2HarboxyIicacid 4>fluoro-beiizylaniide 

The reaction was run according to the procedure of Example 86. 

5 MS (APCI). m/z ([M+H1+) 402.4. 

EXAMPLE 92 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7Hlihydro-5H*tliiazolo[3^c]pyriii^ 
2-carboxylic add 4-fluoro-beiizylainide 

The reaction was run according to the procedure of Example 86. 

10 MS (APCI), m/2 ([M+H1+) 390.4. 

EXAMPIJE93 
8-Methyl-6-(2-methyl-allyl)-5,7-dioxo-6j7-dihydro-5H- 
thiazolo[3^-c]pyriiiiidine-2-carboxylic acid 4-fluoro-benzylamide 
The reaction was run according to the procedure of Example 86. 

15 MS (APCD, m/z (IM+H]+) 388.4. 

EXAMPLE 94 
6-(l-Ethyl-pFopyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^cjpyrimidine>2-carboxyIic acid 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

20 MS (APCD. m/z ([M+H]+) 404.4. 

EXAMPLE 95 

8-Methyl*5,7-dioxo-6-pent-2-ynyl-6,7-dihydro>5H-thiazolo[3^1pyriiiiidine- 
2-carboxylic acid 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

25 MS (APCD, m/z ([M+H]+) 400.4. 
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EXAMPLE96 

6-(2-Benzenesalfony]-ethyl)-8-inet]iyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^c]pyriiiiidine-2-carboxylic add 4-flaoro-bau7laiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/2 ([M+H3+) 502.5. 

EXAMPLE 97 

8-Methyl-6-(3-inethyl-but-2-enyl)-5,7<dioxo-6,7-dihydro-5H- 
thiazolo[3;2>c]pyriiiiidine>2-carboxylic add 4-fluoro-bai3sylainide 
The reaction was run according to Uie procedure of Exaniple 86. 

MS (APCI), m/z ([M+H]+) 402.4. 

EXAMPLE 98 

6-[2-(4-Fluoro-benzenesulfonyI)-ethyl3-8-methyl-5,7-dioxo.6,7-dihydro-5H- 
thiazolo[3^c]pyriniidine-2-carboxyIic acid 4-fIuoro-benzylaniide 
The reaction was run according to the procedure of Example 86. 

MS (APCI), miz ([M+H]+) 520.5. 

EXAMPLE 99 

6-[3-(4-Fluoro-phenyl)-3-oxo-propyI]-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3)2-c]pyrimidine>2*carboxylic add 4-fluoro-beiizylainide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H1+) 484.4. 

EXAMPLE 100 

6-(2-Benzoylamino-ethyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyUc add 4-fluoro-ben2ylamide 
The reaction was run according to the procedure of Exa]iq)le 86. 

MS (APCD, m/z ([M+H]+) 481.5. 
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EXAMFLElOl 
8-Methyl-3,7-dioxo-6-(2-phen(«y-etfayI)-6,7-dihydro-5H- 
tliiazolo[3^c]pyriiiiidine-2*carboxylic add 4-fluoTO>baizyIaiiiide 

The reaction was lun according to the procedure of Example 86. 

5 MS (APCI). m/z ([M+H]+) 454.4. 

EXAMPLE 102 

6-(3,4-Dichloro-beiizyl)-5,7-dioxo-6,7-dihydro-5H-thiazolo[3>c]pyriinidine- 
2-carboxyIic add 4-methoxy>beiizylaiiiide 

Lithium hexamethyldisilazane (0.9 mL, 1 M in THF, 0.9 mmol) was added 
10 to a solution of 6-(3,4-dichlorobenzyI)-thiazolo[3>c]pyrimidine-5,7-dione 
(Example 12, Step A, 0.200 g, 0.61 mmol) in tetrahydrofiiran (10 mL), under 
nitrogen at -72*C. After 3 minutes, l-isocyanatomethyl-4-methoxy-benzene 
(0.22 mL, 1.5 mmol) was added. The reaction was stirred 15 minutes, then 
aqueous ammonium chloride was added, and the reaction allowed to warm to 
15 room temperature, EtOAc (50 mL) was added to the reaction, water layer was 

removed, and the organic layer was, dried (Na2 SO4) and evaporated. The residue 

> 

was chromatographed on silica gel eluting with CH2CI2: EtOAc, 9:L The isolated 

product was triturated with diethyl ether and dried in vacuum to give 4S.2 mg 
(15%) of 6-(3,4-dichlorobenzyl)-5 jKiioxo-6,7-dihydro-5H-thiazolo[3,2- 
20 c]pyrimidine-2-carboxyIic acid 4-methoxy-benzylaniide: mp 206-207** C; 

MS (APCI+), m/z (%): 493(15), 492(80), 490(100), 329(40), 326(55), 263(30), 
121(30). 



EXAMPLE 103 
4-[2-(4-Methoxy-beiizylcarbainoyl)-8-metbyl-597-dioxo-7H- 
25 thiazolo[392-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester 

8-methyl*5J-dioxo-7H-thiazolo[3^c]pyrimidin-6-ylmethyI]-ben^ 
methyl ester 

Step A: 8-Methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (4 J5 g, 25.0 mmol) 
was suspended in dimethylfonnamide (100 mL) under a nitrogen atmosph^. 
30 Cesium carbonate (8.96 g, 27,5 mmol) was added followed by 4-bromomethyl- 
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benzoic acid methyl ester (5.96 g, 26.0 mmol). The reaction was stirred at 50*»C 
for 4 hours. The solvent was evaporated in vacuo. The resulting solid was 
triturated with diethyl ether to give 8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyll-benzoic acid methyl ester (91%); MS (APCI+), m/z (%): 

5 331(100), 661(15). 

4-[2-(4-Methoxy-benzyIcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^ 

c]pyriiiiidin>6-yhiiethyI]-beiizoic add methyl ester 

Step B: The reaction was run as in Example 102 to give 4-[2-(4-methoxy- 
benzylcaibamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmetiiyl]- 

10 benzoic acid methyl ester (23%): mp 163-165" C. MS (APa+), m/z (%): 
494(100), 331(50). 121(40). 

EXAMPLE 104 

4.(8-Methyl-5,7-dioxo.7H-thiazoIo[3>c]pyriiiiidin-6-ylmethyl)-benzoicadd 
tert-butyl ester 

15 The reaction was run as in Example 103, Step A, using 4-bromomethyl- 

benzoic add tert-butyl ester. 4-(8-Methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin- 
6-ylmetiiyl>benzoic add tert-butyl ester was isolated (90%): mp 163-165* C. 
MS (APa+), m/z (%): 373(90), 317(100). 

EXAMPLE 105 

20 4.[2-(3-Fluoro-beii2ylcarbamQyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3^]pyrimidin.6-ylmetbyl].benzoic add methyl ester 

8-Methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmetiiyl]-benzoicadd 
methyl ester was treated as in Example 102 using l-fluoro-3-isocyanatomethyl- 
benzene. Hie resulting solid was purified by flash chromatography on silica gel 
25 eluting witii CH2Cl2:THF. 19: 1 to give 4-[2-(3-fluoro-benzylcarbamoyl)- 

8-metiiyl-5,7-dioxo-7H-tiiiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add methyl 
ester (36%): mp 209-21 1*» C; MS (APa+). m/z (%): 482(100), 331(75). 
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EXAMPLE 106 

4-[2-(4-Fluoro-beiizylcarbamoyl)-8*methyl*5,^^ 
c]pyrimidin-6-ylinethyl]-beiizoic acid methyl ester 

8-Methy]-5,7-dioxo-7H-thiazolo[3^-c]pyriniidin-6-ylmeA add 
methyl ester was treated as in Example 102 using l-fluoro-4-isocyanatomethyl- 
benzene. The resulting solid was purified by flash chromatography on silica gel 
eluting with CH2Cl2:tetrahydrofuran, 24:1 to give 4-[2-(4-fluoro- 
benzylcaibamoyl>8-methyl-5,7-dioxo-7H-thiazolo[3^-c]pyriimdin-^^ 
benzoic acid methyl ester (30%): mp >215**C; MS (APCI+), m/z (%): 482(100), 
331(70). 

EXAMPLE 107 

6-(4-Cyano-benzyl)-8-methyl-5,7^ioxo.6,7-dihydro-SH-thia2olo[3,2- 
c]pyrimidine-2«carboxylic acid 4-fluoro-benzylaiiiide 

6.(4-Cyano-benzyl)-8-methyl-597-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 

Step A: The product of Example 53, namely 8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione-2-carboxylic acid was reacted with 
4-bromomethyl-ben2onitrile according to the procedure of Example 103, Step A, 
to give 6-(4-cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyhc acid (36%); MS (APCI+), m/z (%): 
298(100). 

6-(4-Cyano-beiucyl)-8-methyl-5,7-dioxo-6y7-dihydro-5H- 
thiazolo[3y2-c]pyriinidine-2*carboxyIic acid 4-fluoro-beii^lainide 

Step B: 6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid was treated as in Example 102 using 
l-fluoro-4-isocyanatomethyI-benzene. The crude product was chromatographed 
on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:LThe product was then 

triturated with diethyl ether and vacuum dried at room temperature to give 6-<4- 
cyano-benzyl)-8-methyl-5,7HUoxo-6,7-dihydro-5H-thiazolo[3,2-^]pyrimid^ 
carboxylic acid 4-fluoro-ben2ylamide (25%): mp >220**C; MS (APa+). m/z (%): 
449(100), 298(85). 
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EXAMPLE108 
8-Methyl'^[4-(moipholine-4.suIfonyl)-beii2yl>thiazolo[3^ 

5,7-dione 

The product from Example 53, namdy 8-meAyl- 

5 thiazolo[3,2-c]pyrimidine-5,7-dione (586 mg, 3.2 mmol). 

4-morphoUnosulfonylbenzyl bromide. (1.031 g, 32 mmol), cesium carbonate 
(1.105 g, 3.4 mmol) and dimethylformamide (9 mL) were stined at room 
tempaature overnight. Hie dimethylfonnamide was removed on the rotary 
evaporator at 60®C. The residue was partitioned between ethyl acetate (200 mL) 

10 foid water (100 mL), the layers separated, the organic layer washed with brine 
(50 mL) and dried over magnesium sulfate, filtered and concentrated to a tan 
solid. Trituration with hexanes/etiiyl acetate and filtration gave the product, 8- 
methyl-6-[4-(morphoIine-4-sulfonyl)-benzyl]-thiazolo[3,2-c]pyrimidine-5,7- 
dione, as a tan solid. 1.195 g (88%). MS (APCI+), m/z (%): 422.1(100). 

15 183.1 (25). 

EXAMPLE 109 

6-Ben2yl-8-methyl-5,7-dioxo-6,7.dihydro-5H-thiazolo[3>c]pyrinaidme- 
2-carboxyUc acid 3>methoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

20 6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-cart)oxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 3-methoxybenzyl 
amine (64 mg, 50 nunol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 
and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stined overnight at room temperature. The reaction 

25 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated, and the organic layer dried over magnesium sulfate, 
filtered, and evaporated in vacuo. The residue was triturated with diethyl 

30 ethei/hexanes/etfiyl acetate to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid S-methoxy-brazylamide, 
164 mg (75%). MS (APa+). m/z (%): 436(100), 273(90). 
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EXAMPLBllO 
6-Benzyl-8-methy^5,7-dioxo-6,7-dihyd^>-5H-thiazolo[^ 
2-carboxylic acid (tetrabydro-funm*2-ylmethyl)-aimde 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2-cari)Oxylic acid (158 mg, 0*50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were tetrahydrofurfuryl 
amine (51 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 
and l-[3-(dimethylamino)propyl]-3-ethylcart)odiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stirred 13 days at room temperature. The reaction 
10 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated and the organic layer dried over magnesium sulfate, filtered, 
and evaporated in vacuo to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 
15 dihydro-5H-thiazolo[3 ,2-c]pyrimidine-2-carboxylic acid (tetrahydro-furan-2- 
ylmethyl)-amide, 147 mg (73%). MS (APCI+), m/z (%): 400(100), 273(50). 

EXAMPLE 111 

{5-[2-(4.Fiuoro-benzylcarbamoyI)-8-methyI-5,7-dioxo-7H--thiazolo[3^ 
c]pyrimidine-6-ylmethyl]-isoxazoI-3-yl}-carbamic acid methyl ester 

20 MS-APCI(M+1): 489.5 

EXAMPIJE112 

6-Benzyl-8-fonnyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^c]pyrimid 
carboxylic acid 4-fluoFO-benzyIamide 

(l-Beiizyl-2,6Mlioxo-l^,6-tetrahydro-pyrimidhi-4-ylsulf^ 

25 methyl ester 

Step A: 3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione (23.7 g, 100 mmol), 
methyl thioglycolate (11 mL, 123 nmiol), and dimethylfonnamide (100 mL) were 
heated at 55°C for about one hour. Then triethylamine (15 mL, 108 mmol) was 
added, and the mixture heated at 70*^0 for 2 hours. The mixture was then stirred 

30 for 3 days at room temperature at which time more methyl thioglycolate (4.3 mL, 
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44.6 nunol) and triethylaznine (94.S mL, 30 nunol) were added, and the mixtine 
was heated at 70®C for 1 hour. The volatiles were removed on a rotary evaporator 
(80''C), and the residue was partitioned between ethyl acetate (400 mL) and water 
(400 mL). The layers were separated, and the organic layer was washed with 10% 

5 aqueous citric acid solution (100 mL) and brine (100 mL), and dried over 

magnesium sulfate. The organic layer was filtered and concentrated. The aqueous 
washes were extracted again with ethyl acetate (400 mL) and the oi^anic layer 
washed with brine (100 mL) and dried over magnesium sulfate, filtered and 
combined with the first ethyl acetate wash. The solution was concentrated to a 

10 yellow solid. The solid was triturated with ethyl acetate/hexanes (1:1), and the 
resulting solid collected by filtration; yield 18.6 g. MS (APa+), m/z (%): 
307.1(100), 275.0 (40). 

6-Benzyl»5,7-dioxo-6,7-dihydro»5H-thiazolo[3^,c]pyrimidine-2^ 
acid methyl ester 

15 Step B: Neat dimethylformamide dimethylacetal (6 mL, 45 mmol) was 

added dropwise to a rapidly stirred solution of (l-benzyl-2,6-dioxo-l,2,3,6- 
tetrahydro-pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) in 
tetrahydrofuran (250 mL) at 50''C. The solution was stirred at 50^C for 0.5 hour, 
and then was heated at 70°C on the rotary evaporator (no vacuum) until the 

20 solvent boiled off. More tetrahydrofuran (200 mL) was added, and the mixture 
was stirred overnight at room temperature. Dioxane (SO mL) was added, and the 
reaction mixture was concentrated to a brown oil. The oil was purified by 
filtration through silica gel (70-230 mesh) using ethyl acetate/hexanes (1:1) as 
eluant; yield 2.94 g (46%). MS (APCI+), m/z (%): 317.1(100), 259.0 (10). 

25 6-BenzyN5,7Mlioxo-6J-dihydro-SH-thiazolo[3^,c]pyrimidine-2<arl^ 
acid 

Step C: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3 Ac]pyrimidine-2- 
carboxylic acid methyl ester (3.87 g, 12.2 nmiol) was taken up in tetrahydrofuran 
(80 mL), and the solution was cooled to O^^C. A solution of lithium hydroxide 
30 hydrate (0.49 g, 1 1 .9 mmol) in water (10 mL) was added dropwise over 3 minutes. 
The solution was stirred 12 minutes at O^C, and was thm poured into a separatory 
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funnel containing ethyl acetate (3S0 mL) and 10% citric acid solution (25 mL). 
The layers v/er& separated, the organic layer washed with brine (SO mL), dried 
over magnesium sulfate, and filtered. The organic layer was concentrated on tiie 
rotary without heating. The residue was triturated with diethyl ether, and the solid 
5 collected by filtration; yield 2,996 g (81 %)• MS (APC1+), m/z (%): 303.0 (20), 
259.0 (100). 

6-BenzyI-5J-dioxo*6J-dihydro-5H-tUazolo[3^c]pyrimiduie*2- 
carboxyiic acid 4-fluoro-benzyIamide 

Step D: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

10 carboxyiic acid (2.25 g, 7.45 mmol) was mixed with l-hydroxybenzotriazole 
(L02 g, 7.55 mmol), 4«fluorobenzyl amine (0*95 g, 7.6 nunol), and 
dimethylformamide (12 mL), and l-[3-(dimethylamino)propyI]-3- 
ethylcaibodiimide hydrochloride (1.45 g, 7.6 mmol) was added. The mixture was 
stirred for 3 days at room temperature. The volatiles were removed on the rotary 

1 5 evaporator with a bath temperature at 65^C and the resulting residue was 

partitioned between ethyl acetate (300 mL) and water. The organic layer was 
washed with water (100 mL), sodium bicarbonate solution (2 x 50 mL), and brine 
(50 mL). The organic layer was dried over magnesium sulfate, filtered, and 
concentrated to a solid, which was triturated with hexanes/diethyl ether. The 

20 insoluble portion was collected by filtration, washed with diethyl ether, and dried; 
yield 2.599 g (85%). MS (APCI+), m/z (%): 410.0 (100). 259.0 (20). 

6-Ben27l-8-formyl*5,7-dioxo«697-dihydro*SH-thiazolo[3^,c]pyrimidine-2- 
carboxyiic acid 4-fluoro-benzylamide 

Step E: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

25 cari^oxylic acid 4-fluoro-benzylamide (2.09 g, 5.84 mmol) was taken up in 

dimethylfonnamide (7.5 mL), and phosphorus oxychloride (1.2 niL, 12.9 nunol) 
was added dropwise over 5 minutes. The reaction mixture was stined for OJ hour 
at room temperature, and then for 1.5 hours at 75^C. No starting material 
remained by mass spectrum analysis. Tlie reaction mixture was cooled to room 

30 temperature, and was added dropwise to rapidly stirred water (150 mL). A yellow 
solid precipitated and was collected by filtration. The solid was taken up in ethyl 
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acetate/tetrahydiofuran, and the solution was dried over magnesium sulfate, 
filtered, and concentrated to a solid. The solid was triturated with hexanes/ethyl 
acetate and collected. The solid was slurried in ethyl acetate and collected; yield 
0.665 g of 6-benzyl-8-formyl-5,7-dioxo-6,7-dihydro-5H- 
5 thiazolo[3,2,c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide. An additional 
L6 g of material was obtained in several portions by filtration through silica gel 
using dichloromethane/tetrahydrofuran, 95/5 as eluant. MS (APCI-h), m/z (%): 
438.0 (100), 287.0(25). 

10 EXAMPLE 113 

6-Benzyl-8-hydroxymethyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2,c]pyrimidine-2-carboxylic acid 4-fluoro-beiizylaiiiide 

A portion of the aldehyde prepared in Example 1 12, Step E, namely 
6-benzy]-8-formyl-5,7-dioxo-6J-dihydro-5H-thia2olo[3,2,c]pyrimidine-2- 

15 carboxylic acid 4-fluoro-benzylamide, (031 g, 0.71 mmol) was taken up in 
tetrahydrofuran (30 mL) and water (20 mL) containing sodium borohydride 
(0.21 g, 5.5 mmol), and the mixture was stimed at room temperature. After 
0.5 hour, no starting material remained. The reaction was quenched by addition of 
10% aqueous citric acid solution (5 mL). Brine (50 mL) was added, and the 

20 mixture was extracted with ethyl acetate (100 mL). The organic layer was washed 
with brine and dried over magnesium sulfate, filtered, and concentrated to a 
yellow oil. The oil was chromatographed on silica gel using ethyl acetate, then 
tetrahydrofuran as eluant; yield 0.024 g (6.5%) of 6-benzyl-8-hydroxymethyl-5,7- 
dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2-carboxylic acid 4-fluoro- 

25 benzylamide. MS (APCI-), m/z (%): 438.0 (50), 287.0 (100). 

EXAMPLE 114 

6-(3,4-nuoro*ben2yl)-8-methyl-5,7-dioxo-6,7Hlihydro-5H-thiazoto 
cJpyrimidiiie-2-carboxyIic acid (2-methoxy-pyridiii-4-ylinethyl)-amide 
30 hydrochloride 



Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[392-c]pyriniidine- 
2-carboxyUc acid (2*methoxy*pyridin-4-ylmethyl)-amide 
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8-Methyl-5J-dioxc>-6J-dihydro-5H-thiazolo[3,2-<:)pyri 
caAoxylic acid (3.61 g) was dissolved in DMF (20 mL), To the solution was 
added 1-hydroxybenzotriazole hydrate (2.15 g) and 2-methoxy-4- 

5 aminomethylpyridine, followed by l-[3-(dimethylaimno)propyl]-3- 

ethylcarbodiixnide hydrochloride (3.05 g). The mixture was stined at room 
temperature overnight. The DMF was removed in vacuum at 60° C. The residue 
was stirred in water, and the water was decanted. The residue was again stirred 
with water, and the resulting solid filtered. The solid was stined with aqueous 

10 sodium bicarbonate, filtered, and air dried to give 8-methyl-5,7-dioxo-6,7- 

dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid (2-methoxy-pyridin-4- 
ylmethyD-amide (59% yield); MS (APCI+), m/z (%): 347(20), 174(100), 135(20), 
128(65). 

15 Step B: 6-(3,4-Fluoro-benzyl)-8-methyl-5,7-dioxo.6,7.dihydro-5H- 

thiazolo[3^c]pyrimidine-2-carboxylic acid (2-methoxy-pyridm-4-ylmethyl)- 
amide hydrochloride 

The product of Step (A), namely 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoloI3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl> 

20 amide (200 mg, 0.58 mmol), was suspended in DMF (10 mL), and cesium 
carbonate (204 mg, 0.63 mmol) was added, followed by 3,4-difluoroben2yl 
bromide (0.08 mL, 0.63 mmol). After 17 hours, the DMF was removed in a 
vacuum at 70** C. The residue was mixed with THE and filtered through a pad of 
Celite over silica gel eluting with additional THF. The filtrate was evaporated in 

25 vacuo to an oil. The material was purified by chromatography on silica gel, 

eluting with CH2Cl2:THF (9:1) to give 6-(3,4-fluoro-benzyl)-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyriniidine-2-carboxylic acid (2-methoxy-pyridin- 
4-ylmethyI)-amide (30% yield). The residue was dissolved in THF (2 mL) and 
treated with HCl/diethyl ether (1 M, 0.2 mL). The resulting solid was isolated by 

30 filtration and dried in a vacuum at 55°C to give 6-(3,4-fluoro-benzyl)-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2- 
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methoxy-p)aidin-4-ylmethyl>amidehydn)chlori^ MS (APa+), m/z (%): 
473(100X309(30). 

The invention compounds of Fonnula I have been evaluated in standard 
assays for their ability to inhibit the catalytic activity of various MMP enzymes. 

5 The assays used to evaluate the biological activity of the invention compounds are 
well-known and routinely used by tiiose skilled in the study of MMP inhibitors 
and their use to treat clinical conditions. 

The assays measure the amount by which a test compound reduces the 
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metalloproteinase 

10 enzyme. Such assays are described in detail by Ye et al., in Biochemistry, 
1992;31(45):1 1231-1 1235, which is incorporated herein by reference. 

Thiopeptolide substrates show virtually no decomposition or hydrolysis at 
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A 
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly- 

15 thioester-Leu-Leu-Gly-OEt. A 100 /xL assay mixture will contain 50 mM of N-2- 
hydroxyetiiylpiperazine-N'-2.ethanesulfonic acid buffer ("HEPES," pH 7.0), 
10 mM CaCl2, 100 iiM thiopeptolide substrate, and 1 mM 5,5'-ditiuo-bis-(2-nitn>- 
benzoic acid) (DTNB). The thiopeptolide substrate concentration may be varied, 
for example from 10 to 800 /xM to obtain i^^i ^cat values. The change in 

20 absorbance at 405 nm is monitored on a Thermo Max microplate reader 
(molecular Devices, Menlo Park, CA) at room temperature (22''C). The 
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on 
E412 = 13600 M'^ cm-1 for die DTNB-derived product 3-carboxy- 
4-nitix)thiophenoxide. Assays are carried out with and without matrix 

25 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 
for a determination of inhibitory activity of the test compounds. 

Several representative compounds have been evaluated for their ability to 
inhibit various matrix metalloproteinase enzymes. Table 1 below presents 
inhibitory activity for compounds from various classes. In Table 1, MMP-IFL 

30 refers to full length interstitial collagenase; MMP-2FL refers to full length 
Gelatinase A; MMP-3CD refers to the catalytic domain of stromeIysin-1; 
MMP-7FL refers to full lengtii matrilysin; MMP-9FL refers to full length 
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Geladnase B; MMP-13CD refers to the catalytic domain of collagenase 3; and 
MMP-14CD refers to the catalytic donwin of MMP-14. Test ccanpounds were 
evaluated at various concentrations in order to determine their respective 
IC50 values, the micromolar concentration of compound requited to cause a 50% 
5 inhibition of catalytic activity of the respective enzyme. 

It should be appreciated that the assay buffer used with MMP-3C3) was 
50 mM N-morpholinoethane sulfonate CMES") at pH 6.0 rather than the HEPES 
buffer at pH 7.0 described above. 
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Further, IC50 inhibition of MMP-13CD by the compounds of Examples 
111 and 114 is 0.17 micromolar and 0,0155 micromolar, respectively. 

The foregoing data establish that the invention compounds of Formula I 
are potent inhibitors of MMP enzymes, and are especially useful due to their 

5 selective inhibition of MMP-13. Because of this potent and selective inhibitory 
activity, the invention compounds are especially useful to treat diseases mediated 
by the MMP enzymes, and particularly those mediated by MMP-13. 

Administration of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, to a mammal to treat the diseases mediated by MMP 

10 enzymes is preferably, although not necessarily, accomplished by administering 
the compound, or the salt thereof, in a pharmaceutical dosage f onn. 

The compounds of the present invention can be prepared and administ^ned 
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the 
present invention can be administered by injection, that is, intravenously, 

15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 

20 as the active component, either a compound of Formula I or a corresponding 
pharmaceutically acceptable salt of a compound of Formula 1. The active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the formulation. 

For preparing pharmaceutical compositions from the compounds of the 

25 present invention, pharmaceutically acceptable carriers can be either solid or 

liquid. SoUd form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agents, solubilizers, 
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, 

30 or an encapsulating material. 

Li powders, the carrier is a finely divided solid which is in a mixture with 
the finely divided active component 
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Jn tablets, the active component is mixed with the carrier having the 
necessary binding properties in suitable proportions and compacted in the shape 
and size desired. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
5 of the active compound. Suitable carriers are magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation" is intended to include the formulation 
of the active compound with encapsulating material as a carrier providing a 
10 capsule in which the active component, with or without other carriers, is 

surrounded by a carrier, which is thus in association with it Similariy, cachets and 
lozenges are included Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 
15 acid glycerides or cocoa butter, is first melted and the active component is 

dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
20 for example, water or water propylene glycol solutions. For parenteral injection, 
liquid preparations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing, and 

25 thickening agents as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and 
other well-known suspending agents. 

30 Also included are solid form preparations which are intended to be 

converted, shortiy before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors. 
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stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage form. In such 
fonn, the preparation is subdivided into unit doses containing appropriate 
5 quantities of the active component The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of preparation, such as 
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit 
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged form. 

10 The quantity of active component in a unit dose preparation may be varied 

or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to ihe particular 
application and the potency of the active component The composition can, if 
desired, also contain other compatible dierapeutic agents. 

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme 

IS for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure, 
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 
angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invention are administered at a dose that is 

20 effective to inhibit the hydrolydc activity of one or more matrix metalloproteinase 
enzymes. The initia] dosage of about 1 mg/kg to about 100 mgfkg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred. 
The dosages, however, may be varied depending upon the requirements of the 
patient, the sevmty of the condition being treated, and the compound being 

25 employed. Determination of the proper dosage for a particular situation is within 
the skill of the art. Generally, treatment is initiated with smaller dosages which are 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until the optimum effect under the circumstance is reached. 
For convenience, the total daily dosage may be divided and administered in 

30 portions during the day if desired. Typical dosages will be from about 0.1 mg/kg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it 
will be an amount which is effective to treat the particular disease being prevented 
or controlled. 
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Hie following examples illustrate typical foimulations provided by the 
invention. 

FORMULATION EXAMPLE 1 

Tablet Fomulation 

Ingredient Amount (mg) 

Bicyclic pyrimidine of Example 3 25 

Lactose 50 

Com starch (for mix) 10 

Com starch (paste) 10 

Magnesium stearate (1%) S 



Total 100 

5 The bicyclic pyrimidine of Example 3, lactose, and com starch (for mix) 

are blended to uniformity. The com starch (for paste) is suspended in 200 mL of 
water and heated with stirring to form a paste. The paste is used to granulate the 
mixed powders. The wet granules are passed through a No. 8 hand screen and 
dried at SOX. The dry granules are lubricated with the 1% magnesium stearate 

10 and pressed into a tablet. Such tablets can be administered to a human from one to 
four times a day for treatment of atherosclerosis and arthritis. 



FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Bicyclic pyrimidine of Example 4 400 mg 

Sorbitol solution (70% N.F.) 40 mL 

Sodium benzoate 20 mg 

Saccharin 5 mg 

Red dye 10 mg 

Cheiry flavor 20 mg 

Distilled water q.s. 100 mL 
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The sorbitol solution is added to 40 mL of distilled water, and the bicyclic 
pyrimidine of Example 4 is dissolved therein. The saccharin, sodium benzoate, 
flavor, and dye are added and dissolved. The volume is adjusted to 100 mL with 
distilled water. Each milliliter of syrup contains 4 mg of invention compound. 

5 FORMULATION EXAMPLE 3 

pafenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of watw for 
injection is suspended 20 g of the compound of Example 17. After suspension is 
complete, the pH is adjusted to 6.5 with IN sodium hydroxide, and the volume is 

10 made up to 1000 mL with water for injection. The formulation is sterilized, filled 
into 5.0-mL ampoules each containing 2.0 mL, and sealed under nitrogen. 

As matiix metalloproteinase inhibitors, the compounds of Formula I are 
useful as agents for the treatment of multiple sclerosis. They are also useful as 
agents for die treatment of atherosclerotic plaque rupture, restenosis, periodontal 

IS disease, corneal ulceration, treatment of bums, decubital ulcers, wound repair, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and otiier 
inflanmiatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 



What is claimed is: 



1. 



A compoimd of Fonnula I 




I 



or a phannaceudcally acceptable salt thereof, 
wherein: 

" — •* is absent oris a bond; 

X is O, S, SO, SO2. CH2, C = O, CHOH, NH. otNRS; 
YisOorS; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted alkyl. NO2, NR^R^ CHO, or 
halo; 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 
Cj-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CRiha OH, 
(CH2)m 0R5, (CH2)ni cycloalkyl, (CH2)m substituted cycloalkyl, 
CHOH (CH2)m aryl, CHOH (CH2)m substituted aryl, 
CHOH (CH2)ni heteroaryl, CHOH (CH2)in substituted heteroaryl, 
(C02)n(CH2)ni aryl, (C02)n(CH2)nj substituted aryl, 
(C02)n(CH2)in heteroaryl, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)m substitoited 
caibocycle, {COMCR^hn heterocycle, (C02)n(CH2)in 
substituted heterocycle, (C02)n(CH2)ni NR5r6, (CH2)ni-S(0)o_ 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(=0)aryl, 
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(CH2)ni-S(0)o.2-(CH2)n-substitated aiyl. CH(Ci-C6 al^yl)- 
substituted aryl, (CH2)mN(H)C(=0) substituted aryl, 
C(sO)N(R5HCH2)niaiyl. C(=0)N(R5HCH2)ni substituted aryl, 
C(=0)N(R5HCH2)ni heteroaryl, C(*0)N(R5HCH2)ni8ubstituted 
5 heteroaryl, OC-(CH2)maryl, CsC-(CH2)m substituted aryl, 

C^-(CH2)m-heteroaryl, OC-(CH2)m substituted heteroatyl, 
C^-(CH2)m caibocycle, CsC-(CH2)m substituted caibocycle, (CH2)m- 
O-aryl, (CH2)m-0-substituted aryl, (CH2)ni C0R5, (CRzha CONR5r6, 
NH 

10 I! 

(CH2)m CNR5r6, 

S 

I 

(CH2)m CNR5r6, or (CH2)in C02R5; m is an integer from 0 to 6; 
15 r5 and R^ independently are hydrogen, Ci-Cg alkyi, substituted Cj-Cg 

alkyl. (CH2)m aryl. (CRlha substituted aryl, (CH2)m heteroaryl, 

or (CH2)m substituted heteroaryl, or R^ and are taken together 

with the nitrogen atom to which they are attached complete a 3- to 

7-membered ring containing carbon atoms, the nitrogen atom 

20 bearing R^ and R^, and optionally 1 or 2 heteroatoms 

independently selected firom O, S, and NR^, wherdn R^ is as 
defined above; and 
n is 0 or 1; with the proviso that R^ and R^ are not both selected from 
hydrogen and Cj-Cg alkyl. 



25 2. 



A con^und of Formula n 
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or a pharmaceutically acceptable salt thereof, 
wherein: 

X is O, S, SO, SO2, CH2. C = O, CHOH, NH, or NR5; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2. NR^R^, 
5 CHO.orhalo; 

r2, r3, and R^ independently are hydrogen, halo, Cj-Cg alkyl, substituted 
C1-C5 alkyl, C2-C6 alkenyl, substituted C2-C5 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)ni OH, 
(CH2)ni 0R5, (CH2)m cycloalkyl, (CK2)m substituted cycloalkyl, 
10 CHOH (CH2)ni aiyl, CHOH (CR^ha substituted aryl, 

CHOH (CH2)in heteioaiyl, CHOH iCH.2hn substituted heteroaryl, 
(C02)i,(CH2)m aryl, iCOMCHikn substituted aiyl, 
(C02)n(CH2)in heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)in carbocycle, (C02)n(CH2)in substituted 
15 caibocycle, (C02)n(CH2)m heterocycle, (C02)n(CH2)ni 

substituted heterocycle, (C02)n(CH2)in NR5r6, (CH2)ni-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyD-aryl, (CH2)niN(H) C(=0)aiyl, 
(CH2)ni-S(0)o.2-(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)- 
substitutedaryl, (CH2)inN(I19C(sO) substituted aryl, 

20 C(=0)N(R5)-(CH2)maryl, C(=0)N(R5).(CH2)m substituted aryl, 

C(=0)N(R5)-(CH2)ni heteroaryl, C(sO)N(R5)-(CH2)niSubstituted 
hetat)aryl, C^-(CH2)n)aryl, OC-(C3i2)m substituted aryl, 
OC-(CH2)m-heteroaryl, OC-(CH2)m substituted heteroaryl, 
C^-(CH2)in caibocycle, C^-(CH2)in substituted caibocycle, (CH2)in- 

25 O-aryl, (CH2)m-0-substituted aryl, (CKiha C0R5, (CH2)ni C0NR5r6 

NH 
I 

(CH2)n,CNR5R6. 
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S 

II 

(CH2)m CNR5r6, or (CRiha C02R^i m is an integer from 0 to 6; 

r5 and R^ independently are hydrogen, Ci-Cg substituted 
5 Ci-Cg alkyl. (CH2)m aryl (CHiha substituted aryl, (CH2)m 

heteroaryl, (CH2)m substituted heteroaryl, or r5 and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to T-membered ring containing caibon atoms, the 
nitrogen atom bearing r5 and R^, and q)tionally 1 or 2 
10 heteroatoms independently selected from O, S, and NR^, wherein 

r2 is as defined above; and 

n is 0 or 1; with die proviso that R^ and R^ are not both selected frxim . 

hydrogen and C1-C5 alkyl; 

A compound of Fonnula III 



r1 



15 




m 



o 

or a pharmaceutically acceptable salt thoeof; 
wherein: 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-C^ alkyl, NO2, NR5r6, 
CHO,orhalo; 

20 R^, R^, and R^ independently are hydrogen, halo, C1-C5 alkyl, substimted 

Ci-Cfi alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, {CR2ha 0H» 
(CH2)ni 0R5, (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)ni aryl, CHOH (CH2)in substimted aryl, 

25 CHOH (CH2)m heteroaryl, CHOH (CH2)m substituted heteroaryl. 
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(C02)n(CH2)m aryl. {COMCH-Tha substituted aryl, 
(C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted heteroaiyl, 
(C02)n(CH2)in carbocycle, (C02)n(CH2)in substituted 
caibocycle, <C02)n(CH2)m heterocycle, {Ci^iCRlha 
5 substituted heterocycle, (C02)n(CH2)m NR^R^. (CH2)m-S(0)o. 

2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl. (CH2)mN(H) C(=0)aryl. 
(CH2)m-S(0)o.2-(CH2)n-substituted aiyl, C3J(Ci-C6 alkyl)- 
substituted aiyl, (CH2)in^CH)C(sO) substituted aiyl, 

C(=0)N(R5HCH2)maiyl. C(=0)N(R5)-(CH2)in substituted aryl, 
10 C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5).(CH2)niSubstituted 

heteroaryl, OC-(CH2)maryl. C^-(CH2)m substituted aryl, 
(>C-(CH2)in-heteroaryI, OC-(CH2)ni substituted heteroaryl, 
OC-(CH2)in caibocycle, (>C-(CH2)ni substituted carbocycle, (CH2)ni- 
0-aryl, (CH2)ni-0-substituted aryl, (CH2)m C0R5, iCR2>m CONR^R^, 

15 NH 

1 

(CH2)mCNR5R6, 

S 

I 

20 (CH2)in CNR5r6, or (CH2)ni C02^^'' m « an integer ftom 0 to 6; 

and R^ independendy are hydrogen, C1-C5 alkyl, substituted 

C1-C6 alkyl, (CH2)m aiyl, (CH2)m substittited aryl, {CH^ja 
heteroaryl, (CH2)in substituted heteroaryl, or R^ and R^ are taken 
togetiier with the nitrogen atom to which they are attached 
25 complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing and R^, and optionally 1 or 2 
heteioatoms independendy selected from 0, S, and NR^, wherein 
r2 is as defined above; and 
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n is 0 or 1; with the proviso that R^ and are not both selected ftom 
hydrogen and Ci-Cg alkyl. 

3, The compound according to Claim 1 of Formula HI, or a phaimaceutically 
acceptable salt thereof, selected from: 

6-Ben2yl-8-methyr-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2*carbothioic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carbothioic acid 4-methoxy-benzylamide. 

6-Benzyl-2-(3-phenyl-propionyl)-thiazolo[3,2-c]pyiimidine- 
5,7-dione; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-caiboxylic acid (piperidin-4-ylmethyl)-amide 
hydrochloride; 

6-Benzyl-2-(l-hydroxy-3-phenyl-allyl>8-methyl- 
thia2olo[3,2-c]pyrimidine-5,7-dione; 

6-Benzyl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Benzyl-2-(hydroxy-phenyl-methyl)-thiazolo[3,2-c]pyrimidine- 
5,7-dione; and 

6-Benzyl-2-( 1 -hydroxy-S-phenyl-propyl)- 
thiazoIo[3,2-c]pyrimidine-5,7-dione. 

4. A compound of Formula IV 



R 



1 



25 




IV 



O 



or a phaimaceutically acceptable salt thereof, 
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r1 is H. (0)nCi-C6 alkyl, (0)n substituted Ci-Ce NO2, NR5r6 
CHO, or halo; 

r2, r3, and R^ independently are hydrogen, halo, C1-C5 alkyl, substituted 
Cj-Cg alkyl, C2-C6 altenyl, substituted C2-C6 altenyl, 
C2-C1O alkynyl, substituted C2-C10 alkynyl. (CH2)in OH, 
(CH2)m 0R5, (CH2)ni cycloalkyl, ((ai2)m substituted cycloalkyl, 
CHOH (CH2)m aryl. CHOH (CH2)m substituted aryl, 
CHOH (CH2)m heteroaryl, CHOH (CH2)in substituted heteroaiyl, 
(C02)n(CH2)m aryl. (C02)n(CH2)in substituted aryl, 
(C02)n(CH2)in heteroaryl. (C02)n(CH2)in substituted heteroaiyl, 
(C02)n(CH2)ni carbocycle. (C02)n(CH2)ni substituted 
carbocycle, (C02)n(CH2)in heterocycle, (C02)n<CH2)ni 

substituted heterocycle, iCOM'^lhn NR^R^. (CH2)ni-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl, 
(CH2)ni-S(0)o.2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 
substituted aiyl, (CH2)inN(I0C(=O) substituted aryl, 

C(=0)N(R5)-(CH2)maryl. C(=0)N(R5)-(CH2)in substituted aiyl, 
C(=0)N(R5).(CH2)ni heteroaryl, C(=0)N(R5>(CH2)mSubstituted 
heteroaryl, OC-(CH2)inaryl. OC-(CH2)m substituted aryl, 
C^-(CH2)in-heteroaryl, <:x;-(CH2)ni substituted heteroaryl, 
C^-(CH2)ni carbocycle, OC-(CH2)ni substituted caibocycle, (CH2)in- 
O-aryl, (CH2)ni-0-substituted aryl, (CH2)ni C0R5, (CH2)ni CONR5r6^ 

NH 

I 

(CH2)mCNR5R6 
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S 

8 

(CH2)in CNR5r6 or (CH2)m C02R5; m is an integer from 0 to 6; 

r5 and independently ate hydrogen. Ci-Ce ^^^^ substituted 
5 Ci-C6 alkyl, (CH2)ni aryU (CH2)m substituted aryl, (CH2)m 

heteroaryl, (CH2)m substituted heteroaryl, or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-memb«ed ring containing carbon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
10 heteroatoms independently selected from O, S, and NR2^ whwein 

R^ is as defined above; and 

n is 0 or 1 ; with the proviso that R^ and R^ are not both selected from 
hydrogen and Ci-Cg alkyl. 

5. The compound according to Claim 1 of Formula IV, or a pharmaceutically 
15 acceptable salt thereof, selected from: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3^-c]pyrimidine-2-carboxylic acid benzyl ester, 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine- 

2-carboxylic acid benzyl ester, 
20 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine-2- 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2- 
25 c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2- 
c]pyrimidine-2-carboxylic acid (benzo[13]dioxol-5-ylmethyl)-amide. 
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A compound of Foimula V 




V 



5 



10 



15 



O 

or a phannaceutically acceptable salt thereof, 

wherein r1 is hydrogen, (0)nCi-C6 alkyl, or (0)„ substituted 

Ci-C6 alkyl, r2 is (C02)n(CH2)m aryl, (C02)n(CH2)m 
substituted aiyl, r4 is (Caiha C02R5, (CHiha OONR5r6 
CHOH (CH2)m aryl. CHOH {CR^ha substituted aryl, CHOH 
(CH2)m heteroaryl, CHOH (CH2)in substituted heteroaryl, 
(C02)n(CH2)in aiyl, (C02)n(C3l2)m substituted aryl, 
(C02)n(CH2)ni heteroaryl, iCOM'^ihn substituted heteroaryl, 
(C02)n(CH2)m caibocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)m heterocycle. (C02)n(CH2)m 
substituted heterocycle; 

m is 0 to 6; 

n is 0 or 1; or 

A compound of Fbnnula VI 




VI 



or a phannaceutically acceptable salt thereof, 
wherein: 



X is O, S. SO, SO2, CH2. C = O, CHOH, NH, or NR5; 



Y is O or S; 
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r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR5r6, 
GHO.orhalo; 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 
C1-C6 alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 

5 C2-C10 alkynyl, substituted C2-C10 alkynyl, iCRzha OH, 

(CH2)m 0R5, (CH2)in cycloalkyl, (CH2)m substituted cycloalkyl, 
CHOH (CH2)m aryl. CHOH (CH2)in substituted aryl, 
CHOH (CH2)in heteroaryl, CHOH (CH2)m substituted heteroaryl, 
(C02)n(CH2)ni aryl, (C02)n(CH2)ni substituted aryl, 

10 (C02)n(CH2)m heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 

(C02)n(CH2)m carbocycle, (C02)n(CH2)ni substituted 
carbocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)m 
substituted heterocycle, (C02)n(CH2)m NR5r6, (CH2)in-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl, 

15 (CH2)ni-S(0)o.2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 

substituted aryl, (CH2)niN(H)C(=0) substituted aryl, 

C(=0)N(R5HCH2)maryl. C(=0)N(R5).(CH2)ni substituted aryl, 
C(=0)N(R5)-(CH2)m heteroaryl, C(=0)N(R5).(CH2)mSubstituted 
heteroaryl, C^-(CH2)inaryl, C2C-(CH2)m substituted aryl, 
20 OC-(CH2)m-heteroaryl, OC-(CH2)in substituted heteroaryl, 

OC-(CH2)m carbocycle, OC-(CH2)m substituted caibocycle, (CR2>m- 
0-aryl, (CH2)m-0-substituted aryl, (CH2)m C0R5, (CH2)m CONr5r6. 

NH 

1 

25 (CH2)inCNR5R6, 



(CH2)ni CNR5r6, or (CH2)in C02R5; m is an integer from 0 to 6; 
m is 0 to 6; 
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r5 and independently are hydrogen, Ci-Ce alkyi, substituted 

Ci-Cg alkyl, (CH2)in aiyl. (CH2)ni substituted aryl, (CH2)m 
heteroaryU (CH2)m substituted heteroaryl, or.R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
5 complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O, S, and NR^, wherein 
R^ is as defined above; and 

n is 0 or 1; with the proviso that r2 and R^ are not both selected from 
10 hydrogen and Cj-Cg alkyl; or 

A compound of Fonnula Vn 

Rl 1-2 
,N \ 

O 



vn 



or a phannaceutically acceptable salt thereof, 
wherein: 

15 " — " is absent or is a bond; 

Rl is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce alkyl, NO2, NR5r6, 
CHO.orhalo; 

r2, r3, and R^ independently are hydrogen, halo, Cj-Cg alkyl, substituted 
Ci-Cg alkyl, C2-C5 alkenyl, substituted C2-C5 alkenyl, 

20 C2-C1O alkynyl, substituted C2-Cio aUQ'nyl, (CH2)in OH, 

(CH2)m OR^. (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)ni aiyl, CHOH (Ca2hn substituted aryl. 
CHOH (CH2)in heteroaryl, CHOH (CH2)in substituted heteroaryl, 
(C02)n(CH2)ni aryl, (C02>n(CH2hB substituted aryl, 

25 (C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl. 
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(C02)n(CH2)ni caibocycle. (C02)n(CH2)m substituted 
carbocycle, (C02)n(CH2)in heterocycle, (COMCHiha 
substitoted heterocycle, (CC)2)n(CH2)m NR5r6, 
(CH2)m-S(0)o.2-(CH2)n-aryl. CH(Ci-C6 alkyl)-aryl, 
(CH2)mN(H) C(=0)aryl, (CH2)m-S(0)o.2-(CH2)n-substituted 
aryl, CH(Ci-C6 alkyl)-substituted aiyl, (CH2)niN(H)C(=0) 
substituted aryl, 

C(=0)N(R5)-(CH2)niaryl. C(=0)N(R5HCH2)in substituted aryl. 
C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5).(CH2)niSubstituted 
heteroaryl, C^-(CH2)inaiyl, OC-(CH2)m substituted aiyl, 
(>C-(CH2)in-heteroaryl, C^-(CH2)ni substituted heteroaryl, 
OC-(CH2)ni carbocycle, OC-(CH2)in substituted carbocycle, (CH2)m- 
0-aryl, (CH2)m-0-substituted aryl, (CH2)ni C0R5, (CH2)m CONR5r6 

NH 

I 

(CH2)mCNR5R6 

S 

I 

(CH2)ni CNR5r6^ qj- (CH2)m C02R5; m is an integer from 0 to 6; 

R^ and R^ independently are hydrogen, C^-Cg alkyi, substituted 

Ci-Cg alkyl, (.CRiha aryl. (CH2)ni substituted aryl, (CH2)ni 
heteroaryl, (CH2)m substituted heteroaryl. or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O, S, and NR^, wherein 

r2 is as defined above; and 

n is 0 or 1; with the proviso that and are not both selected from 
hydrogen and Cj-Cg alkyl. 
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7. The compound according to Claim i , or a phannaceutically acceptable salt 

thereof, selected from: 

6-Benzyl-8-methyl.5,7-dioxo-l^,6,7-tetrahydro-iinidazo[l,2- 

c]pyiimidine-2-carboxylic acid (ben2o[13]dioxol-5-ylmethyl>amide; 
5 6-Benzyl-l,8-dimethyK5,7-dioxo-l,5,6,7-tetrahydro-imidazo[i;2- 
c]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)-amide; 

6-BenzyH,8-dimethyl-5,7-dioxo-l^,6,7-tetrahydro-imida2o[l^- 
c]pyriinidine-2-carboxylic acid benzylamide; 

6-Benzyl-l,8-dimethyl-5,7-dioxo-l,5,6J-tetrahydro-umdazo[l^- 
10 c]pyiimidine-2<-carboxylic acid 4-methoxy-benzylamide; 

6-BenzyH-methyl-5.7-dioxo-l,5,6,7-tetrahydro-iinidazo[l,2- 
c]pyiimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-benzyl)-l-methyl-5,7-dioxo-l,5,6,7-tetrahydro- 
imidazo[l,2-c]pyrimidine-2-carboxylic acid 4-methoxy-ben2ylamide; 
15 6-(4-Methoxy-ben2yl)-1.8-dimethyl-5,7-dioxo-1.5,6,7-tetrahydro- 
imidazo[l^-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-aimde; 

6-Ben2yl-5,7-dioxo-2,3,6,7-tetrahydro-5fl-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid benzyl ester 2,3-Dihydroxypropionic acid 
benzyl ester, 

20 6-Benzyl.5,7-dioxo-2,3,6,7-tetrahydro-5H-thiazolo[3,2- 

c]pyrimidine-2-carboxylic acid pyridin-4-ylmethyl ester hydrochloride; 

6-Benzyl-l,5J-trioxo-l,2,3,5,6,7-hexahydro-l/4-thiazolo[3,2- 
c]pyriniidine-3-carboxy]ic acid benzyl ester; 

6-Benzyl-l,8-dimethyl-5J-dioxo-l,5,6J-tetrahydro-imida2o- 
25 [l,2-c]pyiimidine-2-carboxylic acid 4-methoxy-benzyl ester, and 

6-Benzyl-3-ethoxy-2,3-dihydrdo-oxazolo[3,2-c]pyrimidine-5,7- 

dione. 



8. Hie compound according to Claim 1 of Formula Vm 
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r1 




vm 



or a phannaceutically acceptable salt thereof, wherein: 

r1 is H, CH3, CH2OH or CHO 

r2 is (C02)(CH2)m aryl, (C02KCR2)m substituted aryl, 

(C02)(CH2)m heteroaryl, (C02)(CH2)in substituted heteroaryl, 
C(=0)N(R5HCH2)m-aiyl. C(=0)N(R5).(CH2)m substituted aiyl. 
C(=0)N(R5).(CH2)in heteroaryl, C(=0)N(R5>(CH2)m substituted 
heteroaryl, OC-(pi2)m CsC-(CH2)ni substituted aryl, 
OC-(CH2)in heteroaryl, or OC-(CH2)ni substituted heteroaryl, 
wherein r5 is hydrogen or methyl; 

r3 is hydrogen or fluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 alkenyl, Ci-Cg alkyl, substituted 
C1-C6 C2-C10 alloiyl, substituted C2-C10 alknyl, 
(CH2)niCOR5 (CH2)n,S(0)o.2-(CH2)n aryl, C(=0)N(R5). 
CH2)inaryl, (CH2)m-0-aryl. (CH2)mS(0)o.2-(CH2)n substituted 
aryl, C(=0)N(R5>CH2)m substituted aryl, (CH2)ni-0-substituted 
aryl, (C02)n(CH2)m aryl. (C02)n(CH2)ni substituted aryl, 
(C02)n(CH2)in heteroaryl, (CX)2)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)m carbocycle, or (C02)n(CH2)m substituted 
caibocycle, wherein 

n is 0 or 1; 

m is an integer of from 0 to 6; and 
r3 is as defined above for Fonnula I. 
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9. Ths compound according to Qaim 8, or a phannaceutically acceptable salt 

thereof, wherein: 
r1 isHorCH3; 

r2 is C(=0)N(R5HCH2)in aryl, C(aO)N(R5>(CH2)in substituted aiyl, 
C(=0)N(R5)-(CH2)mheteioaryl, C(=0)N(R5)-(CH2)inSubstituted 
heteroaryl, OC-(CH2)inaiyl. <^-(CH2)mSubstituted aryl, C^- 
(CH2)inheteroaryl, or OC-(CH2)inSubstituted hetaoaryl, whoein 

r5 is H or methyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)maryl, (C»2)n(CH2)mSubstituted aryl, 

(C02)n(CH2)mheteroaryl, (C02)n(CH2)inSubstituted heteroaryl, 
(C02)n(CH2)inCarbocycle, or (C02)n(CH2)niSubstituted 

caibocycle, whraein: 
n is 0 or 1, and 

m is an integer of from 0 to 6; or 

The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wherein: 

r1 isHorCHs; 

r2 is C^-(CH2)maryl. CM:-(CH2)mSubstituted aryl, 

C^-(CH2)mh^i^^^> ^ OC-(CH2)inSubstituted heteroaryl, 
wherein: 

m is 1; 

R3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)m aryU (C02)n(CH2)m substituted aryl, 

(C02)n(CH2)in heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)ni caibocycle, or (C02)n(CH2)in substituted 
carbocycle, wherein 

n is 0 and m is 1; or 
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The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wherein: 
Rl isHorCHs; 

R2 is C(=0)N(R5HCH2)maryl C(=0)N(R5HCH2)mSubstituted aryl, 
C(=0)N(R5HCH2)mheteroaryl. or C(=0)N(R5). 
(CH2)inSubstituted heteroaryl, 

wherein m is 1 and r5 is H or CH3; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)inaryl» (C02)n(CH2)inSubstituted aryl, 

(C02)n(CH2)mheten)aryl, (C02)n(CH2)mSubstituted heteroaryl. 
(C02)n(CH2)incarbocycIe. or (C02)n(CH2)niSubstituted 

carbocycle, wherein 
n is 0 and mis 1. 

The compound according to Claim 8, or a pharmaceutically acceptable salt 
thereof, selected from: 

4-[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

4-{2-[3-(4-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrinudin-6-ylmethyl}-benzoic acid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5.7-dioxo-7H- 
thiazolo[3,2-c]pyriniidin-6-ylmethyl}-benzoic add; 

4-{ 2-[3-(3-Methoxy-phenyl)-prop-l •ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid; 

4-{2-[3-(3,4-Difluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-ben2oic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>thiazolo[3,2- 
c]pyrimidine-5,7-dione; 

6-(3,4-I)ichloro-ben2yl)-8-methyl-2-(3-pyridin-4-yl-pK)p-l-ynyl)- 
thiazolo[3,2-c]pyrimidine-5,7-dione; 
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6-(3,4-Dichloro-benzyl)-2-[3-(2-methoxy-p)aidin-^^ 
ynyl]-8-methyl-thiazolo[3,2-c]pyriinidine-5,7-dione; 

6-Ben2yl-8-methyl-2-phenylethynyl-thiazolo[3^-c]pyriimA^^ 

dione; 

5 6-(4-Bromo-benzyl>2-[3<3-methoxy-phenyl)-prop-l-ynyl]-8^ 
methyl-thiazolo[3,2-c]pyiiiiiidine-5,7-dione; 

4-{2-[3-(3-Meihoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2<]pyiinudin-6-ylmethyl}-benzenesulfona^ 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl>prop-l-ynyl]-8-inethyl-5 
10 dioxo-7H-thia2olo[3,2-c]pyriimdin-6-ylmethyl }-benzoic acid; 

6-(4-Fluoro-benzyl)-8-methyl-2-(3-phenyI-prop-l-ynyl)- 
thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Benzyl-8-inethyl-2-(3-phenyl-pit)p-l-ynyl>thia2olo[3^- 
c]pyriiDidine-5 ,7-dione; 
15 6-(3,4-Dichloro-benzyl>2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8- 
methyl-thia2olo[3,2-c]pyrimidine-5,7-dione; 

6-(4-Methanesulfonyl-ben2yl>8-methyl-2-(3-pyridin-4-yl-pr^^ 
ynyl)-thiazolo[3»2-c]pyrimidine-5,7-dione; 

4-{2-[3K3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5.7-dioxo-7H- 
20 thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzonitrile; 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thia^^ 
c]pyriniidin-6-ylmethyl]-benzoic acid; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(2H-tetm 
5-yl)-benzyl]-thiazolo[3^-c]pyrimidine-5,7-dione; 
25 6-Benzyl-2-[3-(3-methoxy-phenyl)-prop- l-ynyl]-8-methyl- 

thia2oIo[3^-c]pyrimidine-5,7-dione; 

6-Ben2yl-8-methyl-2-(3-phenyl-prop-l-ynyl>-thia2oIo[3,2- 
c]pyriimdine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
30 (moiphoHne-4-caibonyl)-ben2yl]-thiazolo[3^-c]pyriinidin^ 

8-Methyl-6-[4-(morpholine-4-sulfonyl)-benzyl]-2-(3-pyridin-^ 
prop-l-ynyl>thiazolo[3,2-c]pyrimidine-5,7-dione; 
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2-[3<4-Fluoro-phenyl>prop-l-ynyl]-8-methyl-6-(2-ox()-2^^ 
benzopyran-6-ylmethyl)-thiazoIo[3;2<]pyriimdine-5J-^on^ 

2-[3<3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-(2-oxo-2H-l- 
benzopyran-6-ylmethyl>thiazolo[3,2-c]pyriniidine-5,7Kiione; 
5 4-[8-Methyl-5,7-dioxo-2-(4-phenyl-buM -ynyl>7H-thiazolo[3^- 

c]pyrimidin-6-ylmethyl]-beiizoic acid; 

4-[8-Methyl-5J-dioxo-2K6-phenyl-hex-l-ynyl)-7H-thiazolo[3^- 

c]pyriinidin-6-ylmethyl]-benzoic acid; 

4-[8-Methyl-5J-dioxo-2-(5-phenyl-pent.l-ynyl)-7H-thia2olo 

10 c]pyrimidin-6-ylmethyl]-ben2oic acid; 

4-[8-Methyl-5,7-dioxo-2-(7-phenyl-hept-l-ynyl)-7H-thiazolo[3^- 

c]pyrimidin-6-ybnethyl]-ben2oic acid; 

(4-{243-(3,4-Difluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-phenyl)-acetic acid; 
15 6-(3-Huoro-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thia2olo[3^-c]pyrimidine-5,7-dione; 

6-(3,4-Difluoro-benzyl>8-methyl-2K3-pyridin-4-yl-prop-l-yn^^ 
thia2olo[3,2-c]pyrimidine-5,7-dione; 

6-(3-Huoro.benzyl>2-[3-(2-methoxy-pyridin-4-yl>prop-l-ynyU 
20 methyl-thiazoIo[3,2-c]pyrimidine-5,7"dione; 

[3-(8-Methyl-5,7-dioxo-2-phenylethynyl-7H-thiazolo[3,2- 
c]pyrimidiTi-6-ylmethyl)-phenyl]-aceticacid; 

6-(4-Bromobenzyl)-2-[3-(4-fluoro-3-methoxy-phenyl)-prop-l- 
ynyl]-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl}-NJ>I-dimethyl-benzenes^^^ 

4-{2-[3-(3-Huoro-4-methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thiazolo[3^-^]pyrimidin-6-ylmethyl}K:yclohexa^ 
acid; 

30 6-(3,4-Difluoix)-benzyl)-2-[3K3,4-difluoro-phenyl>prop-l-^^ 
methyl-thia2olo[3»2-c]pyiiinidine-5,7-dione; 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3»2- 
c]pyrimidin-6-ylmethyI]-cyclohexanecarboxylic acid; 
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2-Chloio^{2-[3-(3-methoxy-phenyl>prop-l.ynyl]-8-methyl-5J^ 
dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic arid; 

2-[3-(4-Ruoix>-phenyl)-prop-l-ynyl]-6-(4-methanesulfonyl- 
benzyl)-8-methyKthiazoloI3,2-c]pyrimidine«5,7-dione; 
5 4-{ 2-[3-(4-Fluoro3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7- 

dioxo-7H-thia2olo[3,2-c]pyriinidin-6-ylmethyl }-ben2onitrile; 

(3-{2-[3-(4-Huoro-3-methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thiazolo[3,2-c]pyriinidin-^ylme%l}-phenyl>^^ 

(4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo- 
10 7H-thiazolo[3;j-^]pyrimidin-6-ylmethyl}-phenyl>aati acid; 

6-(3,4-Difluoro.benzyl)-8-methyl-2-(3-phenyl-prop-l-ynyl)- 
thia2oIo[3^-c]pyrimidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
(thiomoipholine-4K;arbonyl>benzyl]-thiazolo[3,2-clpyriinidine-5J-d^ 
15 8-Methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-6-[4-(thiomorpholine-4- 
siilfonyl)-benzyl]-thiazolo[3^-c]pyiimidine-5,7-dione; 

2-[3-(4-Fluoro-3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-(2- 
oxo-2H-l-ben2opyran-6-ylmethyl>thiazolo[3,2-^]pyriima^^ 
and 

20 2-[3-(3-Methoxy-4-methyl-phenyl)-prop-l-ynyl]-8-inethyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethyl)-thiazolo[3,2c]pyrimidine-5J-d 
The compound according to Claim 8« or a pharmaceutically acceptable salt 
thereof, selected from: 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
25 carboxylic acid benzylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic acidbiphenyl-4-ylanude; 

6-Benzyl-5J-dioxo-6,7-dihydio-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
30 6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3^'- 
c]pyrimidine-2-carboxylic add 3-fluoro-benzylamide; 

6-Benzoyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2- 
carboxylic acid benzylamide; 
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6.(3,4-IMchloro-benzyl)-5J-dioxo-6,7-dhydio-5H-tM 

c]pyrimidiine-2-carboxylic acidbenzylamide; 

6K4-Chloro-benzyl)-5J-dioxo-6,7Klihydio-5H-thiazolo[3^- 

c]pyriinidine-2-caiboxylic acid benzylamide; 
5 6-(4.Chloro-benzyl)-5,7-dioxo-6jKlihydio-5H-thiazolo[3^- 
c]pyriinidine-2-caiboxylic acid 3,4-dichloio-benzylaimde; 

5J-Dioxo-6-pyridiiH^ylmethyl-6J-dihydro-5H-tW^ 
c]pyrimidine-2-K:aiboxylic acid benzylamide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thia2olo[3> 
10 c]pyrimidine-2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2oloI3,2- 
c]pyrimidine-2«carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carbozylic acid 3,4-dichlorobenzylamide; 
15 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine-2- 
carboxylic acid (pyridin-4-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-cariK)xylic acid 2,4-dichloro-benzylamide; 

6-Benzyl-8-methyI-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
20 c]pyrimidine-2-carboxylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

'6-Benzyl-8-fonnyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyririiidine-2-carboxylic acid 4-methoxy-ben2ylamide; 
25 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]p.yrimidine-2-carboxylic acid (lH-indol-5-ylmethyl)-amide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine*2-carboxylic acid (thiazol-4-ylmethyI)-anude hydrochloride; 
6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2oloI3,2- 
30 c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6"Benzyl-8-methyl-5,7-dioxo-6,7^1ihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-ainide; 
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6-Benzyl-8-melhyl-5,7-dioxo^,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-caiboxylic add (6-methoxy-pyridin-3-ylinethyl)-aniide 
hydrochloride; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
5 c]pyriniidine-2-carboxyUc acid (imidazo[2,l-b]thia2ol-6-ylinethyl>ainide; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-caiboxyUc acid (l-methyl-lH-pyrazol-4-ylmethyl)-aimde; 

6-BeiizyI-8-methyl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3^- 
c]pyriinidine-2-caiboxylic acid (6-inethyl-pyridiii-2-ylmefliyl)-aimde; 
10 6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 

c]pyrimidine-2-caiboxylic acid (2.1,3-benzothiadiazol-5-ylmethyl)-aimde; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid 3,4-difluoro-benzylainide; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
15 c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3,2- 
c]pyriimdine-2-caiboxylic acid (pyridin-3-ylmethyl)-aimde hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2- 
c]pyriinidine-2-caiboxylic acid 3-fluoro-4-methoxy-benzylainide; 
20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazoloI3,2- 

c]pyrimidine-2-caiboxyIic acid (pyridin-2-ylmethyl)-ainide hydrochloride; 

6-BenzyI-8-methy]-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid 4-methyl-benzylaimde; 

6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
25 c]pyrimidine-2-carboxylic acid 4-trifluoromethyl-benzylamide; 

6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic add 4-chloro-benzylainide; 

6-Benzyl-8-niethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriimdine-2-cari)oxylic add 4-trifluoromethoxy-benzylainide; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrinudine-2-cari)oxylic add (2-methyl-thiazol-4-yhnethyl)-ainide 
hydrochloride; 
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4-[2-(4-Methoxy-benzylcaibamoyl)-8-methyl-5J-dioxa-7H- 

thia2oloI3,2-c]pyrimidiTi-6-ylinethyl]-benzoic acid; 

4-[2-(4-Methoxy-benzylcaibamoyl)-8-methyI-5J-dioxo-7H- 
thia2olo[3^-c]pyrimiclin-6-ylmethyl]-benzoic acid Sodium salt; 

4-[2-(4-Methoxy-benzylcaii3anioyl)-8-methyl"5,7-diox(>7H- 

thiazolo[3,2-c]pyriinidin-6-ylmethyIl-benzoic acid 2-diinethylaimno-ethyl 

ester hydrochloride; 

4-[2-(4-Fluoio-benzylcarbamDyl)-8-inethyl-5,7-dioxo-7H- 

thiazolo[3,2<]pyrimidin-6-ylmethyl]-benzoic acid; 

4-[2-(4-Fluoio-ben2ylcaibainoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3>c]pyriniidin-6-yhnethyl]-benzoic add Sodium salt; 

4-[2-(4-Huoro-benzylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazoloI3»2-c]pyrimidin-6-ylmethyll-benzoic acid 2-dimethylamino-etiiyl 

ester, 

4-[2-(4-Ruoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl 

ester hydrochloride; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-cari)amoyl]-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic add trifluoro-acetic add 
salt; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-cari)amoyl]-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl}-ben2oic add 2-dimethylamino-eAyl 

ester dihydrochloride; 

8-Methyl-6-(2-methyl-thia2ol-4-ylmethyl)-5,7-dioxo-6J-dihydro- 

5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro-ben2ylamide; 

2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl>8-methyl-5,7-dioxo- 
7H-thiazoIo[3,2-c]pyrimidin-6-ylmethyl]-ben2oic add methyl ester, 

8-Methyl-5,7-dioxo-6-(2H-tetra2ol-5-ylmethyl)-€J-dihydi^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylaniide; 

8-Methyl-5,7-dioxo-6-thia2ol-2-ylmethyl-6,7^hydro-5H- 
thiazolo[3,2-<:]pyrimidine-2-caiboxylic add 4-fluorD-benzylamide 
hydrochloride; 
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4-[2-(4-Haoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3^-c]pyriniidiii-6-ylDiethyI]-2-methyl-benzoic add methyl ester, 

4-[2-(4-Huoro-benzy]carbainoyl)-8-inethyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyriinidin-6-ylmethyl]-2-methoxy-benzoic acid methyl 
5 ester; 

6.(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
10 thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride; 

15 8-Methyl-6-[4-(morpholine-4-carbonyl)-benzyl]-5,7-dioxo-6t7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4- 
ylmethyl)-ainide hydrochloride; 

{5.[2-(/Hquoio-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ybnethyl]-isoxa2ol-3-yl}-carbamic acid methyl 

20 ester, 

8-Methyl-5,7-dioxo-6-[4-(2H-tetra2ol-5-yl>ben2yl]-6,7-dihydi^ 
5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluorD-ben2ylamide; 

8-Methyl-6-[4-(morpholine-4-cari)onyl)-benzyl]-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
25 benzylamide; 

6-(6-Fluoro-quinolin-2-ylmethyl)-8-methyl-5,7-dioxo-6,7-dihydro- 
SH-thiazolo[3,2-c]pyrimidine-2-carfooxylic acid 4-fluoro-benzylamide; 

2-[2-(4-Fluoro-benzylcarbamoyl>-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidme-4-c^ 
30 add methyl ester, 

6-But-2.ynyl-8-methyl.5,7-dioxo-6,7-dihydio-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide; 
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8-Methyl-5,7-dioxo-6-(2-oxo.2H-l-benzopyran-6-ylmeth^^ 
dihydro-5H-thia2olo[3^-c]pyriniidine-2-caiboxylic acid 4-fluoro- 
benzylamide; 

6-(4-Methanesulfonyl-ben2yl>8-methyl-5J-dioxc>-6J-^hyciro- 
5 5H-thiazolo[3,2K;]pyriinidme-2-carboxylic acid (pyridin-4-ylmethyl)- 

amide hydrochloride; 

6-(3-Cyano-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl>ainide 
hydrochloride; 

10 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (pyridin-4- 
ylmethyO-amide hydrochloride; 

8-Methyl-5,7-dioxo-6-(4-sulfamoy]-benzyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-aniide 
15 hydrochloride; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriiiiidine-2-caiboxylic acid (pyridin-4-yl]nethyl)-a2nide 
hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-cari3oxylic acid 4-fluoro-benzylaimde; 

8-Methyl-5,7-dioxo-6-(l-phenyl-ethyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl>6,7- 
dihydro-5H-thiazolo[3,2-c]pyriniidine-2-carboxyhc acid 4-fluoro- 
25 benzylamide; 

6-(5-Cyano-pentyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari}oxylic acid 4-fluQro-benzylainide; 

6^(E>But-2-enyI-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3,2- 
c]pyriinidine-2-caiboxylic acid 4-fluoro-benzylainide; 
30 8-Methyl-5,7-dioxo-6-(E)-pent.2-enyl-6,7-dihydro-5H- 

thiazolo[3.2-c]pyriimdine-2-cari)oxylic acid 4-fluQro-benzylainide; 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-cari)oxylic acid 4-fluoro-benzylamide; 
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6-(2-Benzenesulfonyl-ethyl>8-methyl-5J-dioxo.6J.dihy^^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid 4-fluoio-benzylaimde; 

6-(l-Ethyl.propyl)-8-methyl.5jHiioxo.6,7.dihydix).5H. 
thia2olo[3,2-c]pyriinidine-2.carboxylic acid 4-fluoro-benzylaraide; 
5 8.Methyl"5J-dioxo-6-pent-2-ynyl-6J-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxyIic acid 4.fluoro-ben2ylamide; 

6-(2.Benzenesulfonyl-ethyl)-8-methyl-5J-dioxo-6J-dihydix).5^^ 
thia2olo[3,2-c]pyrimidine.2-caiboxylic acid 4-fluoro-benzylamide; 

8-Methyl-6-(3-methyl.but-2.enyl>5J-dioxo-6J-dihydrD-5H- 
10 thiazolo[3^<]pyriinidine-2.caiboxyUc acid 4-fluoro-benzylainide; 

6-[2-(4-Fluoro-benzenesulfonyl>ethyl]-8-methyl-5J-diox^^^ 
dihydro-5H«thiazolo[3.2-<:]pyriimdine-2-carboxylic acid 4-fluoro- 
benzylamide; 

6-[3.(4-Fluoro-phenyl>3-oxo-propyl]-8-methyl"5,7-dioxo-6,7- 
15 dihydro-5H-thiazolo[3^.c]pyriinidine-2-carboxylic acid 4-fluoro- 

benzylamide; 

6-(2.Ben2oylanuno-ethyl>8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylaxiiide; 
8-Methyl.5,7-dioxo-6.(2.phenoxy.ethyl)-6,7-dihydro.5H- 
20 thiazolo[3,2-c]pyriinidine-2-caiboxylic acid 4-fluoro-benzylainide; 

6-(3,4-Dichloro-benzyl)-5,7-dioxo-6,7-dihydro.5H-thia2olo[3^- 
c]pyTimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7.dihydro-5H- 
aiiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 
25 6-Benzyl-8-methyl-5,7-dioxo-6,7.dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 3-methoxy-benzylaniide; and 

6-Ben2yl.8-methyl.5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyriinidine-2-caiboxylic acid (tetrahydio-furan-2-ylmethyl>amide; 
6.Benzyl-8-methyl-5J-dioxo-6J-dihydn>-5H-thiazolo[3,2-c]pyrinu 
30 2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl.5,7-dioxo-6jKtihydio-5H-thiazolo[3,2-K5]pyrimi 
2-carboxylic acid 3-fluoro-benzylamide; 
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6-(3-Huoro-beiizyl)-8-me%l-5,7-dioxo-6J-^hydro-5H- 
thiazolo[3,2-c]pyriniiciine-2-caiboxylic acid S-fluoro-benzylamide; 

6-(3,4.Dichloro-benzyl>8-methyl-5J-dioxo^,7-dihydro- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 
5 6-(3,4-DichlorcHbenzyl).8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-clpyrinudine-2-carboxylic acid 4-methyl-benzyIamide; 

8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6,7-dihydn>-5H^ 
thiazolo[3^-<:]pyrimidine-2-caiboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-diox(>-6,7-4ihydiD-5H-thia2olo[3,2<]pyr^ 
10 2-caiboxylic acid (pyridin-4-ylmethyl)-ainide; 

6-Benzyl-8-methyl-57-dioxo-6J-dihydro-5H-thia2olo[3,2<]pyriim 
2-carboxyIic acid4-inethoxy-benzylaniide; 

6-(4-Methoxy-benzyl)--8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
1 5 8-Methyl-5,7-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxc)-6J-dihydro-5H-thiazolo[3,2-c]pyrimid^^ 
2-caiboxylic acid 3,4-dimethoxy-benzylamide; 

6-(4-Methanesulfonyl-benzyl)-8-methyl-5,7-dioxo-6J-dihydio^ 
20 thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyI-benzyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

6-(4-Dimethylsulfamoyl-benzyl)-8-methyl-5,7-dioxo-6J-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 
25 8-Methyl-5,7-dioxo-6-pyridin-3-ylmethyl-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-pyridin-2-ylmethyl-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

6-Benzyl-8-metby]-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidi^ 
30 2-caiboxylic acid 3-methoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyiimidine-2-carboxylic add 3-methoxy-benzylamide; 
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6-(3-Methoxy-benzyl)-8-methyl-5J.dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriini(iine-2-caiboxylic acid (benzo[l,3]dioxol-5-ylinethyl)- 
amide; 

6-Benzo[13]dioxol-5-ylmetiiyl-8-methyl-5,7-dioxc)-6,7-dihydn)-5H- 
thiazolo[3;2-c]pyriimdine-2-caii)Oxylic acid (benzo[l,3]dioxol-5-ylinethyl)- 
amide; 

6-Ben2yl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,^^^ 
2-carboxyIic acid4-methy}sulfanyl-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo[3,2-^^^ 
2-carboxylic acid 3,4-dichlorobenzylaniide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-<iihydiX)-5H-thiazolo[3^^ 
2-carboxylic acid 4-methoxybenzylanude; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 
2-carboxylic acid benzylamide; 

6-(4-Pyridylmethy)-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c)pyrimid^ 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-ChlorobCTzyl>5J-dioxo-6J-Kiihydro-5H-thiazolo[3,2-c]py^ 
2-carboxylic acid 3,4-dichlorobenzylaimde; 

6-(4-Chlorobenzyl)-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyri^ 
2-carboxyIic acid benzylamide; 

6.(3,4-DichlorobenzyI)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid 3-fluoro-benzylamide; 

6-Ben2yl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-caiboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-fonnyl-5J-dioxo-6,7-dihydn)-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid 4-fluoro-ben2ylamide; and 
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6.BenzyI-8-hydroxymetiiyl-5J-dioxo-6J'^hydro-5H- 
thia2olo[3,2-c]pyriniidine-2-caiboxyKc acid4-fluoio-benzylaniide; or 
The compound according to Claim 8, or a pharaiaceutically acceptable salt 
thereof, selected from: 
5 4-[2-(4-Methoxy-benzylcafbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

4-[2-(3-Fluoit>-benzylcarbamoyl>'8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester; 

4-[2-(4-Fluoio-benzylcart)amoyl)-8-methyl-5,7-dioxo-7H- 
10 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H.tMazolo[32<]pyrimidine^^^ 

carboxylic acid benzyl ester, 

6-Benzyl-8-methyl-5,7-<iioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid benzyl ester, 
1 5 6-Benzyl-3-methyl-5,7-dioxo-6,7.dihydro-5H- 

thiazolo[3,2K:]pyrimidine-2-carboxylic acid methyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid methyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2.carboxylic acid pyridin-4-ylmethyl ester; 

6-Benzyl-5,7.dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid pyridin.4-ylmethyl estCT; 

8-Methyl-5,7-dioxo-6-pyridin-4-ylmethyl.6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester, and 
25 6-Benzyl.3-methyl-5,7-dioxo-6,7.dihydro-5H- 

thiazolo[3,2.c]pyrimidine-2-carboxylic acid benzyl ester. 

11. The compound according to Claim 1, or a pharmaceutically acceptable salt 
thereof, selected from: 

6-Ben2oyl-thiazolo[3,2-c]pyrimidine.5,7-dione; 
30 6<4-Chlorobenzyl)-thiazolo[3,2<<:]pyrimidine-S,7Klione; 

6-Pyridin-4*ylmethyl-thiazolo]3,2*c]pyrimidine-5,7-dione; 
8-Methyl-thiazo]o[3,2-c]pyrimidine-5,7-d]one; 
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8-Methyl-5J-dioxo-6.7-dihydro-5H-thiazolo[3^-<:]p 

caifooxylic acid; 

6-Benzyl-8-methyl-5J-diox(>-6J-dihydio-5H-thiazolo[3,2- 

c]pyrimidine-2-carboxylic acid; 

4-(8-Methyl-5,7-dioxo-7H-thiazolo[3»2-c]pyrimidin-6-yl-meth^^ 

benzoic acid tert-butyl ester, and 

8-Methyl-6-[4-(Morpholine-4-sulfonyl)ben2yl]-thiazolo[3^- 
c]pyiinudine-5,7-dione. 

The compound according to Claim 1, or a phannaceutically acceptable salt 
thereof, selected from: 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-aimno-pyridin-4- 
ylmethyl)-amide; 

6-(4-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(4-Huoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-anuno-pyridin-4- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(3.Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-carboxyIic acid (2-amino-pyiidin-4- 
ylmethyl)-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-amino-pyridin-4- 
ylmethyl>-amide; 

6-(4-Bromo-3-fluon)-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 
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6-(3.Chlon>-benzyI)-8-methyl-5J-dioxo-6J-dihydro-5H^ 

thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (2-ainino-pyridin-4- 

ylmethyl)-amide; 

6-(3-Fluoro-ben2yl)-8-methyl-5,7-ciioxo-6,7-dihydro-5H- 

5 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-aiiiino-pyridin-4- 

yhnethyO-amide; 

6-(3,4-Dibromo-benzyI)-8-methyl-5J-dioxo-6J-dihydix^ 
thiazolo[3,2-c]pyrimidine-2-caiboxyKc acid (2-aiiiino-pyridin-4- 
ylmethyl)-amide; 

10 6-(4-Bit>m(>-3-chlon>-benzyl)-8-inethyl-5,7-Kiioxo-6J-^^ 
thiazolo[3^-c]pyriimdine-2-caiboxylic acid (2-ainino-pyridin-4- 
ylinethyl>ainide; 

6-(3,4-Difluoro-ben2yl)-8-methyI-5,7-dioxo-6,7-dihydrc)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-aniino-pyridin-4- 
15 ylinethyl)-amide; 

6-(3-BromcH4-chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-anude; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5J-dioxc>-6J-dihydr^ 
20 thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-ainino-pyridin-4- 

ylmethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl>-amide; 

25 6-(4-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
ylinethyl>amide; 

6-(4-Chloro-benzyl)-8-methyl-5J-dioxo-6J-^hydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
30 ylinethyl)-aniide; 

6-(4-Huoro-benzyI)-8-methyI-5J-^oxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 
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6-(3-Bromo-4-fluoit>-benzyl)-8-methyl-5J-dioxo-6,7K^ 

thiazolo[3^-c]pyrinudine-2-caiboxylic acid (2-ethoxy:pyridin-4- 

yimethyO-amide; 

6-(3-Bromc>-benzyl>8-methyl-5,7-dioxo-6J-dihydrc>-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-amide; 

6<3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmetfiyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-^hydr^ 

thiazolo[3,2-c]pyrimidine-2-cart)oxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3-Chloro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
ylmethyO-amide; 

6-(3-Ruoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-cari)oxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(4-Bromo-3-chloro-benzyl)-8-me%l-5J-dioxo-6J-dih^ 
thia2olo[3,2-c]pyrimidine-2-cari>oxylic acid (2-ethoxy-pyridin-4- 

ylmethyO-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 

6-(3-Biomo-4-chloio-ben2yl>8-methyl-5,7-dioxo-6J-dihydn^ 
thiazolo[3^-c]pyiiniidine-2-caiboxylic add (2-ethoxy-pyridin-4- 
yl2nethyl)-aimde; 

6-(3-Chloio-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6jK^^ 
thiazolo[3^-c)pyrimidine-2-cari)Oxylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-amide; 
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6-(4<3iloio-3-fluoro-benzyl)-8.methyl-5J-dioxo-6,7-tf^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-ethoxy-pyridiii-4- 
ylmethyl)-amide; 

6-(4-Bromc)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-hydroxy-pyridin-3- 

ylmethyl>aiTiide; 

6-(4<:hloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydrch^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 

6-(4-Huoro-benzyl)-8-methyl-5J-dioxo-6J-^hydro-5H- 
thia2olo[3,2-c]pyriimdine--2-caiboxylic acid (6-hydroxy-pyridinr3- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-aimde; 

6-(3-Bromo-benzyl)"8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylinethyl>aixiide; 

6^(3,4-Dichloro-ben2yl>8-methyl-5J-dioxo^6Jsiihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylniediyl)-anude; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxc>-6,7-dihydix>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo^J-^hydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl>amide; 

6-(3-Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylinethyl)-amide; 

6-(3,4-Dibromo-benzyI)-8-methyl-5J-dioxo-6,7-dihydrD-5H- 
thiazolo[3^-c]pyriiiiidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 
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6K4-BromcK3-chloiD-benzyl)-8-methyI-5J-dioxo-6,7-^ 
thiazolo[3;2-c]pyriinidine-2-caiboxylic add (6-hydroxy-pyridin.-3- 
ylmethyl)-amide; 

6-(3,4-Difluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriimdine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylniethyl>axnide; 

6-(3-Bromo-4-chloro-ben2yl)-8-methyl-5J-<lioxo-6J-d^ 
tluazolo[3,2-^]pyrimidine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-ainide; 

6K3<3hloro-4-fluoK)-benzyl)-8-methyl-5J-dioxc)-6^^ 
thiazoloI3,2-c]pyriimdine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-<:]pyriimdine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4-Bix)mo-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-^2-caiboxylic add (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methy]-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethyl>ainide; 

6-(3-Bromo-4-fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrijnidine-2-caiboxylic add (2*niethoxy-pyridin-4- 
ylmethyO-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-Kiioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (2-methoxy-pyiidin-4- 
ylmethyl>aiiiide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6jHiihydro-5H^ 
thia2olo[3^-c]pyriinidine-2-carboxylic add (2-methoxy-pyridin-4- 
ylinethyl)-amide; 
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6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydr^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (2-methoxy-pyridin-4- 
ylmethyl>amide; 

6-(3-Chloro-ben2yl)«8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-inethoxy-p^din-4- 
ylmethyO-amide; 

6-(3-FIuoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyriimdine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(3,4-Dibromo-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Broino-3-chioro-ben2yl)-8-methy]-5,7-cfioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylinethyl)-aniide; 

6<3.4-Difluoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydK>-5H- 
tMa2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Bromo-4-chlon)-ben2yl)-8-methyl-5,7-<tioxo-6J-d^^ 
thia2oloI3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridiii-4- 
ylmethyl)- amide; 

6-(3-Chloio-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-<iihydro-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylinethyl)-amide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5jKiioxo-6J-dihydro^ 
thiazolo[3,2-c3pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylinethyl>aimde; 

6-(4-Biomo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thia2olo[3^-c3pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl>amide; 

6-(4-Chloit)-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3;2-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylinethyl>-ainide; 



PCT/IB02/00313 



.233- 

6-(4-Fluoio.benzyl>8-methyl.5J-(fioxo-6,7-dihydi^ 
thiazolo[3,2K:]pyriiniciine.2-carboxylic acid (2-inethyl.pyridiB-4- 
ylmethyl).amide; 

6-(3-Bromc)-4-fluoro-benzyl>8-methyl-5J.dioxo-6J-ciihydro-5H^ 
thiazolo[3^-c]pyiiimdine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4- 

ylmethyl)-anude; 

6-(3,4-DichloiD-benzyl)-8-methyl-5J-dioxo-6J-^hyd^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyiidin-4- 

ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxc>-6,7.dihydro-5H. 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-ainide; 

6-(3.Chlon>-benzyl)-8-methyl-5,7Hiioxo-6J-dihydio-5fr 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylinethyl)-amide; 

6-(3-Fluoro.benzyl).8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-amide; 

6"(3,4-Dibronio-benzyl)-8-methyl-5,7-dioxo-6,7.dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-inethyl-pyridin-4. 
ylmethyl)-amide; 

6-(4-Bi:omo-3-chloro.benzyl)-8-methyl-5jH3ioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-aniide; 

* 6-(3,4-Difluoio-benzyl)-8-methyl-5J-dioxo-6jKiihydn>-5H^ 
thiazolo[3,2.c]pyriinidine-2-carboxylic acid (2-inethyl-pyridin-4- 
ylmethyl)-a!nide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5J.dioxo-6J-dihydro-5H^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-amide; 
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6-(3-Chloio.4-fluoro.benzyl)-8-methyl-5,7-dioxo-6,7^^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-ainide; 

6<4-Chloro-3.fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
5 thiazolo[3,2-c]pyrimidine-2.caiboxylic acid (2-methyl-pyridin^ 

ylmethyl)-amide; 

6.(4.Brom()-benzyl)-8-methyl-5J-<lioxo.6,7-^hydr^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methylamino-pyridin.4- 
ylmethyl)-amide; 

10 6.(4-Chlon)-benzyl)-8-methyl-5 J-dioxo-6 J.dihydit)-5H^ 

thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2.methylaimno-pyridin-4- 

ylmethyO-amide; 

6-(4-Fluoro-benzyl>8-methyl-5,7.dioxo-6,7-dihydro-5H" 
thiazolo[3.2-c]pyrimidine-2-carboxylic acid (2.methylamino-pyridin-4- 
15 ylmethyl)-amide; 

6.(3-Bromo-4-fluoro-ben2yl)-8-methyl.5,7-dioxo-6,7-dihydio.5H- 
thiazolo[3»2-c]pyrimidine-2-caiboxylic acid (2-methylainino-pyridin-4< 
ylmethyl)-amide; 

6-(3.Bromo-benzyl)-8.methyl-5,7-dioxo-6,7'-dihydro-5H- 
20 thia2olo[3,2-c]pyriinidine-2-carboxylic acid (2.methylainino.pyridin-4- 

ylmethyl)-amide; 

6-(3,4-Dich]oro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thia2olo[3,2-clpyrimidine.2-carboxylic acid (2.methylamino-pyridin.4- 
ylmethyl)-ainide; 

25 6-(4-Bromc)-3-fluoro-ben2yl)-8.methyl-5,7-dioxo-6,7-dihydn>-5H. 

thia2olo[3,2-c]pyriinidine-2-carboxylic acid (2-methylaiiiino-pyridin.4. 
ylmethyl>amide; 

6-(3-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyiiinidine-2-caiboxylic acid (2-methylamino-pyridin.4- 
30 ylmethyl)-ainide; 

6.(3-Fluoro-ben2yl>8-methyl-5jKBoxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-methylainino-pyridii>4- 
ylmethyl)-amide; 
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6-(3,4-Dibiomo-benzyl)-8-methyl-5,7-dioxo-6.7-dihydio-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-inethylaiiiino-pyridin-4- 

ylmethyl)-aimde; 

6-(4-Bromo-3-chloro-benzyl)-8-metiiyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid (2-methylamino-pyridin-4- 

ylinethyl)-aniide; 

6-(3,4-Difluoro-beii2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyriimdin»-2-caiboxylic add (2-inethylaniino-pyridiii-4- 

ylmethyl)-anude; 

6-(3-CWoro4-flu(m>-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyriinidine-2-caiboxylic add (2-methylaniino-pyridin-4- 

ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thia2olo[3,2-c3pyriinidine-2-caiboxylic add (2-methylaiiiino-pyridin-4- 

ylmethyl)-anude; 

6-(4-Chloro-3-biomo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^]pyrinudine-2-carboxylic acid (2-niethylamino-pyridin-4- 

ylinetiiyl>ainide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 

thiazolo[3,2-c]pyriniidine-2-carboxyKc add (pyridin-3-ylmethyl)-ainlde; 

6-(4-C3iloK>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxyIic acid (pyridin-3-yImethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (pyridin-3-ylniethyl)-aniide; 

6-<3,4-DichlQro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridiii-3-ylinethyl)-aiiiide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2M)lo[3^-c]pyriimdine-2-caiboxylic add (pyridin-3-ylmethyl)-ainide; 
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6-(3-Chloio-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimicline-2-caiboxylic acid (pyridin-3-ylmethyl)-aniide; 
5 6-(3,4-Dibiomo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aimde; 

6-(4-Biomo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluoro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
10 thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aimde; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoloI3,2-c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl>ainide; 

6-(3-Chloro-4-fluoio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia20lo[3^-c]pyrinudine-2-carboxylic acid (pyridin-3-ylinethyl)-amide; 
15 6-(4-Chloro-3-fluon)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylinethyl>aimde; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)oxylic acid (6-amino-pyridin-3- 
ylinethyl)-aiiiide; 

20 6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydiD-5H- 

thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-aniino-pyridin-3- 

ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrinudine-2-caiboxylic acid (6-amino-pyridin-3- 

25 . ylmelhyl>aniide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 

diiazoloP,2-c]pyrimidine-2-cari)oxylic acid (6-an)ino-pyridin-3- 

ylmethyl)-ainide; 

6-(3-Bn)mo-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydrc)-5H- 

30 thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-ainide; 
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6-(3,4-IMcWoro-ben2yl>8-methyl-5J-dioxo-6J-dih 

thia2olo[3^-c]pyrimidine-2-caiboxylic acid (6-aimno-pyridin-3- 

ylmethyl)-anude; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-4ihydro-5H- 

5 thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-ainide; 

6-(3-Chloi^benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic add (6-amino-pyridin-3- 

ylmethyl)-aimde; 

10 6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6.7-dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-aimno-pyridin-3- 

ylmethyl)-aniide; 

6-(3,4-Dibromo-ben2yl)-8-methyl-5J-dioxo-6J-<tihydro-5H- 

thiazolo[3,2-c]pyriraidine-2-carboxylic acid (6-ainino-pyridin-3- 

15 ylmethyO-amide; 

6-(4-Bromc)-3<hloro-benzyl)-8-methyl-5J-dioxo-6J-dihydro- 

thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-amino-pyridin-3- 

ylmethyl>axxdde; 

6K3,4-Difluoro-ben2yl)-8.methyl-5J-dioxo-6,7-dihydro-5H- 

20 thia2olo[3,2-c]pyrimidine-2-carboxylic acid (6-aniino-pyridiii-3- 

ylmethyl)-amide; 

6-(3-Bromo-+-chloro-ben2yl)-8-methyl-5J-dioxo-6J<tihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-ainide; 

25 6-(3-Chloro-4-fluoro-ben2yl)-8-methy]-5jKiioxo-6jHiihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-cart)oxylic acid (6-amino-pyridin-3- 

ylmethyl>aniide; 

6-(4-ChloiX)-3-fluoro-benzyl)-8-methyl-5J-^oxo-6J-^hydro-ffl^ 

thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-amino-pyridin*3- 

30 ylmethyl)*aimde; 

6-(4-Bromo-ben2yl)-8-methyI-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylinethyl)-ainide; 
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6-(4-Chloro-beiizyl>8-methyl-5J-dioxo-6jKiihydi^ 
thiazolo[3^-c]pyriinidine-2-carboxyIic add (6-ethoxy-pyriciin-3- 
ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
5 thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl>ainide; 

6-(3-BiX)mo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6jKiihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-ainide; 

10 6-(3-Bromo-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-ainide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
15 ylmethyl)-amide; 

6-(4-Broino-3-fluoro-benzyl)-8-inethyl-5,7-dioxo6,7-dihydro-5H- 
thiazolo[3.2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(3-Chloio-benzyl)-8-methyl-5J-dioxo-6,7-dihydn)-5H- 
20 thia2olo[3^-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridiii-3- 

ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-amide; 

25 6-(3,4-Dibrom(>benzyl>8-methyl-5,7-diox(>6,7-dihydro-5H- 
thiazo]o[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylinethyl)-aiiiide; 

6-(4-Bromo-3-cMoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydit>-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-etfaoxy-pyridin-3- 
30 ylmethyl)-amide; 

6-(3,4-DifluQro-benzyl)-8-me%l-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylinethyl)-anude; 
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6.(3-Bromo.4^hlciro-benzyl>8-methyl-5J-dioxo^^ 
thiazolo[3^.c]pyrinMdine-2-caiboxylic acid (6.ethoxy-pyridin-3- 
ylmethyl>amide; 

6-(3<:hloix>.4-fluoro.benzyl)-8-methyl.5,7-dioxo-6J-^ 

5 thiazolo[3,2"C]pyrimidine"2-carboxylic acid (6.ethoxy.pyridin-3. 

ylmethyl>aniide; 

6-(4-Chloro-3-fluoro-benzyl)-8.methyl-5J-dioxo.6J-dihydro.5H. 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl)-aniide; 

10 6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6.7-dihydK)-5H- 
thiazolo[3,2.clpyrimidine.2-^aiboxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-ainide; 

6-(4-Chloro-benzyl>-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine.2-carboxylic acid (6.methoxy-pyridin-3- 
15 ylmethyO-amide; 

6.(4-Fluoix>.benzyl)-8-methyl-5,7-dioxo.6,7-dihydn>5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3. 
ylmethyl)-ainide; 

6-(3-Bromo.4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-di^ 
20 thia2olo[3,2K:]pyriniidine-2.caiboxylic acid (6-niethoxy-pyridin-3- 

ylinethyl)-ainide; 

6-(3-Bromo-benzyl>8-niethyl-5,7-^oxo.6,7-dihydro.5H- 
thia2olo[3,2-c]pyriniidine-2-carboxylic add (6-methoxy-pyridin-3- 
ylinethyl)-amide; 

25 6-(3,4-Dichloro.benzyl)-8-methyl--5,7.dioxo-6,7-dihydro.5H- 
thiazolo[3,2-c]pyrimidine-2-K;arboxylic acid (6-inethoxy-pyridin.3- 
ylmethyO-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8.methyl.5,7-dioxo.6,7Hlihydro 
thiazolo[3,2-<:]pyrimidine.2-caiboxylic acid (6-methoxy-pyridin-3- 
30 ylmethyl)-ainide; 

6-(3-Chloro-ben2yl)-8-methyl-5J-dioxo.6J-dihydro-5H- 
thiazolo[3,2-c]pyriniidine.2-carboxylic acid (6-inethoxy*pyridin-3- 
ylmethyl>aiiiide; 
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6-(3-Huoro-benzyl^8-methyI-5J-dioxo-6jHUhydio-^^ 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (6-inethoxy-pyridin-3- 
ylinethyl>ainide; 

6-(3,4-Dibromo-benzyl>8-methyl-5J^oxo-6J-dihyciro-5H- 

5 thiazolo[3,2-clpyrimidine-2-carboxylic acid (6-methoxy-pyiidin-3- 

ylniethyl)-amide; 

6-(4-Bromo-3<Woio-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-K:]pyriimdine-2-caiboxylic acid (6-methoxy-pyridin-3- 
yimethyl)-aniide; 

10 6-(3,4-Difluoro-benzyl>8-methyl-5J-dioxo-6J-dihydi^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-amide; 

6<3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 
15 ylmethyl)-amide; 

6-(3-CiJoro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
ylinethyl)-amide; 

6-(4-ChIoro-3-fluoro-benzyl)-8-methyI-5,7-dioxo-6J-dihydr^ 
20 thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-inethoxy-pyridjn-3- 

ylmethyl)-anude; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxc)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-amide; 

25 6-(4-Chloro-benzyl>8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl>aniide; 

6-(4-Ruoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5^^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methyl-pyridin-3- 
30 ylmethyO-amide; 

6-(3-Bromo-4.fluorD-benzyI)-8-methyl-5,7-dioxo-6J-dihydix)-5^^ 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (6-inethyl-pyridin-3- 
ylmethyl)-ainide; 
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6-(3-Bromo-ben2yl)-8-methyl-5J^iioxo-6jKlihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5J-dioxc>-6J-dihydro-5H- 

thiazolo[3;2-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-OT^ 

thiazoloI3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-aniide; 

6-(3-Chloro-benzylH-niethyl-5J-dioxo-6J-^hydro-5H- 

thiazolo[3,2-c]pyriinidine-2-caiboxyIic acid (6-methyl-pyridin-3- 

ylmethyl)-ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazo]o[3,2-c3pyriraidine-2-carboxylic acid (6-methyl-pyridiii-3- 

ylmethyl)-ainide; 

6-(3,4-Dibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thia2olo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 

ylinethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro^ 

thia2olo[3^-c3pyrimidine-2-caiboxylic acid (6-methyl-pyridin-3- 

ylinethyl>aniide; 

6-(3,4-Difluoro-ben2yl)-8.methyl-5J-^oxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-ainide; 

6K3-Bromc>4-chloro-benzyl)-8-methyI-5J-dioxo-6J-dihydio-5H^ 

thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-inethyl-pyridin-3- 

ylinethyl>aniide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihyd^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylinethyl)-aniide; 

6.(4-ChloK)-3-fluoro-benzyl>8-methyl-5J-dioxo-6J-dihydro^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-ainide; 
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6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6J-^hydrc)-^^ 

thiazolo[3;2-c]pyrimidine-2-^aiboxylic acid (2-methoxy-pyridin-4- 

ylmethyl)-ainide; and 

6-(4-Isopropylsulfainoyl-ben2yl>8-methyl-5,7-dioxo-6,7-dihydio- 

5 5H-thiazolo[3;2-c]pyrimidine-2-carboxyIic acid (2-methoxy-pyridin-4- 

ylmethyO-amide; or 

The compound according to Claim 1, or a pharmaceutically acceptable salt 

thereof, selected from: 

8-Methyl-5J-dioxo-6-(3.oxo-3-phenyI-propyl)-6,7-dihydro-^^ 
10 thiazolo[3,2-c]pyiimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-6-(l-phenylethyl) 5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-<iioxo-6-(2-phenylmethanesiilfonyl-ethyl)-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrinudine-2-carboxylic acid 4- 
15 fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluorobenzylamide; 

6-(E)-But-2-enyl-8-Methyl-5J-dioxo-6J-dihydro-5H-thiazoloP 
c]pyrimidine-2-carboxyIic acid 4-fluorobenzylamide; 
20 8-Methyl-5,7-dioxo-6-(E)-pent-2-enyl-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoroben2ylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyriniidine-2-carboxylic acid 4-fluoroben2ylamide; 

8-Methyl-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydro-5H. 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l-Ethyl-propyI)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethyl>8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolb[3,2-c]pyrimidine-2-carboxylic add 4-fluQrobenzylamide; 

8-Methyl-6-(3-meihyl-but-2-enyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazoio[3,2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
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6-[2-(4-Huoro-benzensulfonyl)-ethyl]-8-Methyl-5J^ 
dShydn>-5H-thiazolo[3;2<]pyriinidine-2-carboxylic acid 4- 

fluoTobenzylamide; 

6-[3-(4-Huoro-phenyl)-3-oxo-propyl]-8-Methyl-5,7-dioxo-6J- 

5 dihydrc>-5H-thia2olo[3,2-c]pyriinidine-2-carboxylic acid 4- 

fluorobenzylamide; 

8-Methyl-5.7-dioxo-6-{2-[(l-phenyl-methanoyl)-aminoJ-ethyU 
6 J-dihydro-5H-thiazolo[3,2K:]pyriniidine-2-carboxylic acid 4- 
fluorobenzylamide; 

10 8-Methyl-5,7-dioxo-6-(2-phenoxy-^thyl)-6J-dihydro-5H- 

thiazolo[3,2-c]pyriniidine-2-caiboxylic acid 4-fluoioben2ylamide; and 

{5-[2K4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo^7H- 
thiazolo[3,2-<:]pyrimidine-6-ylmethy]]-isoxazol-3-yl] }-caibainic acid 
methyl. 

15 13. Use of a compound of Formula I, or a pharmaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a disease 
mediated by an MMP-13 enzyme. 

Use of a compound of any one of Claims 2, 4, 6, and 8, or a 
pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 
enzyme. 

Use of a compound of Formula I» or a pharmaceutically acceptable salt 
thereof, in die manufacture of a medicament for the treatment of cancer, or 
Use of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
rheumatoid arthritis; or 

Use of a compound of Formula I, or a pharmaceudcally acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
osteoarthritis; or 



14. 



20 



15. 



25 
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Use of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart 
failure; or 

Use of a compound of Formula I, or a pharmaceutically acceptable salt 
5 thereof, in the manufacture of a medicament for the treatment of 

inflammation. 
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